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Getting the jump on the field has become a 
tradition with Elliott engineers. As for instance 
in the development of heavy, high-speed centri- 
fugal blowers . . . the pioneering of deaeration 
and the development of its equipment . . . the 
initiating of an entirely new technique as applied 
to the fabricating of steel in large motors and 
generators ... the skillful designing of a turbine 
line which brings the advantages of standardiza- 


tion to practically any special 

application . . . the recognition of supercharger 
possibilities for diesels, and the combining of 
Elliott skills in the development of a highly 
successful turbocharger. 

These, and other similar achievements make 
the big “E” in the familiar trade mark symbolize 
Exceptional Excellence in Engineering, as well 
as the name ELLIOTT. 





NO STEAM LOSS 
FROM ZERO TO FULL LOAD 


ARMSTRONG TRAPS 
DON'T PASS sTEx™ 


U ‘ ‘ When accumulated 
NLIKE some devices, Armstrong traps will not pass Pa Ty 
steam, regardless of load conditions. The diagrams at the co tose buspenm bab 
right show this conclusively. Under no-load conditions here opens wits. 

is what happens: steam in the bucket eventually condenses 

due to radiation loss. When enough condensate is formed 

in this manner to cause the bucket to lose buoyancy and 

sink, the trap empties itself and the cycle repeats. The 

radiation loss is sm/all—as it would be in any device of 

similar size. There is no steam loss! 

When there is a condensation load, the operation is the 

same except that the trap remains open until all conden- raWelti 
sate flowing into it is discharged. 

Freedom from steam loss saves fuel, keeps down back After condensate is dis- 
pressure in return lines. Call your nearby Armstrong charged, steam enter- 


Representative for the traps you need now. ing bucket causes it to 
float, closing the valve 


ARMSTRONG MACHINE WORKS tight. Velve semaine 


closed until steam con- 


a, 
= 


ate 
———23 8 
- 


810 Maple Street + Three Rivers, Michigan denses. 


SEND FOR THE 36-PAGE STEAM TRAP 
BOOK. it tells you how to do the best conta m 
possible trapping job with facts, fig- SWEET’ 
vres and diagrams. 


ARMSTRONG STEAM T 
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Notes on This oe 


Burning Gas in 
Modern Power Boilers 


This feature section giving every de- 
tail that the power engineer needs to 
know about gas burning, is particularly 
timely. In a great many places a new 
supply of natural gas for boiler fuel is 
becoming available because of the tre- 
mendous extension of the gas pipe lines 
over the country during the past 3 years. 
Engineers who are already burning gas 
in power boilers usually begin in the 
spring of the year to make plans for 
burning gas during the summer when a 
good supply is frequently available in 
most sections of the country. Whether 
the problem is to analyze the desirability 
of adopting gas fuel or improving exist- 
ing gas installations the engineer needs 
detailed operating information. This ar- 
ticle goes right down into every detail 
of the gas itself, showing how much 
heat it contains, how much air is re- 
quired to burn it, what types of boilers 
it can be burned in, its cost as compared 
with coal and oil, and tells in practical 
detail exactly how to operate gas 
burners and their associated equipment. 
The primary emphasis in the article is 
on what the boiler operator has to know 
and above all what he has to do in 
burning gas. 


First U. S. All-Gas-Turbine Plant— 
The Edward M. Graham Station 


In this station the power engineering 
field reaches two important steps in the 
progress of the gas turbine in the United 
States. It is the first installation of a 
new regenerative compound type of gas 
turbine generating unit in a central sta- 
tion solely for generation of power. It 
is designed to contain nothing but gas 
turbine units (a second duplicate unit 
is now on order). However, this article 
describes the new unit and gives a great 
many of the interesting details of con- 
struction of the gas turbine, the air 
compressors, regenerators, intercoolers 
and accessories. Also, the way in which 
the entire unit operates and the way in 
which it is controlled. 
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Reheat Turbine and Its Control 
Starting with the first reheat turbine 
at Edgar Station in Boston, 1925, many 
such units were installed in the twen- 
ties, raising temperatures to 900 and 
then 950 F. Development in metallurgy 
after World War II made possible steam 
temperatures up to 1050 F, and there is 
a resurgence of interest in reheat on top 
of these high steam temperatures. In 
response to many requests we publish 
this comprehensive article which gets 
right down to details of construction, 
operation and control of reheat turbines. 


s Sarti 





The Practical Eng 

This month it contains an exception- 
ally interesting article by Paul Ziemke, 
dealing with the rehabilitation of elec- 
trical systems which have deteriorated 
by virtue of what in certain engineering 
circles is politely known as “deferred 
maintenance.” Actually, of course, this 
means that the operators have let the 
plant go to ruin because of improper 
care. The war was an excellent excuse 
for this condition and the term “de- 
ferred maintenance” came into wide use. 
Regardless of the cause, Paul Ziemke 
tells in detail how to go about improving 
such systems. He shows the “rat’s nest” 
type of wiring found in many plants— 
has pictures of them — and tells you 
what you can do about them. This is a 
much needed article written by a man 
who has been through the mill. 

The article on the Vortex tube is the 
first account of the practical construc- 
tion and operation of this interesting 
scientific curiosity. The vortex tube is a 
gadget run by compressed air which de- 
livers both hot and cold air at the same 
time. The device is fundamentally very 
simple and many practical men will be 
interested in this article. So far there 
have been few practical applications of 
this device but as more becomes known 
about it, uses will undoubtedly be 
found. 

A look at the Engelman fan mail in 
“Letters to the Editors” will show why 
we have another of his series on Basic 
Power Plant Figuring. 














Alignment that STATS 
when the heat’s on! 


Three-Way Centerline Support 


The Type E method of support allows three- 
way freedom of expansion and contraction 
without disturbing the alignment of the rotor 
shaft. The governor end is mounted on a strong 
but flexible channel beam to permit axial ex- 
pansion. At the shaft-coupling end, a unique 
keyed support connects to the turbine near the 
shaft centerline to permit lateral expansion; 
and a vertical kingpin transmits thrust from the 
expanding steam pipes directly to the founda- 
tion and not to the turbine. The casing is free to 
move vertically with expansion or contraction 








Heat expansion can’t disturb Type E alignment. The 
operation of driven equipment is easier, more dependable 
—§installation costs are reduced. Westinghouse unique 
three-way centerline support keeps alignment perfect with 
the driven machine. Strong supports at both the governor 
and exhaust ends are supplemented by a vertical kingpin 
that transmits lateral thrust to the foundation. Hot or cold 
—for constant operation or instant stand-by power, you 
can depend on the Type E Turbine to “Stay True”! 
There are other cost saving advantages, too. Dual pro- 
tection against overspeed, weatherproof bearing seals, 
corrosion-resisting gland zones, floating movement of 
governing and trip linkage, and parts interchangeability 


- between wheel sizes are just a few. pp 


For the full story ask your nearby Westinghouse Steam 
Specialist for the Type E Turbine Book B-3896, or write 
Westinghouse Electric Corporation, P. O. Box 868, Pitts- 
burgh 30, Pennsylvania. J-50520 





ENGINEERS’ PREVIEW 


OMETHING NEW under the American sun—the 

atomic energy program. Unique because produc- 
tion facilities wholly owned by government and al- 
most wholly operated by industry and educational in- 
stitutions. Reasons for this and details of way in which 
it is organized given in interesting address by Commis- 
sioner T. Keith Glennan, U. S. Atomic Energy Com- 
mission, at annual Alumni Banquet of Stevens Institute 
of Technology in New York City. 


* * * 
ACTORY STACKS 300 to 400 or more feet high 


might help prevent smog around factory areas, 
says Dr. Morton L. Barad, GE meteorologist. He is 
connected with Hanford Works in Washington, op- 
erated by GE for AEC. Part of Hanford’s equipment 
is a tower 410 feet high, equipped to measure tem- 
perature, wind direction and wind speed at different 
levels. Data from this tower indicate that just before 
fog formation, temperature near ground increases with 
elevation. Few hours later, after fog has formed, con- 
ditions reverse. Temperature drops slightly in approx- 
imately first 100 ft, remains constant for next 200, 
while at top of tower for about 100 ft, temperatures 


increase again. If stack gases are discharged at 


heights of less than a few hundred feet, they will tend 
to settle toward ground, say Dr. Barad. Thus with 
stacks high enough to get emitted gases to height where 
temperature is increasing, smog would not settle. 


* * * 
Pe terion BEACHHEAD in battle against corro- 


sion—methods similar to television scanning for 
detection, study, recording and analysis of corrosion 
phenomena. Developed at Armour Research Founda- 
tion of IIT, under sponsorship of NACA. Corrosion, 
of which rust is example, caused by thousands of local 
cells—microscopic flashlight batteries. In new method, 
laboratory sample showing corrosion is metal cylinder. 
Cylinder dipped in corrosive solution such as sea water, 
rotated several hundred times a minute, scanned with 
stationary probe electrode. This picks up minute elec- 
trical currents caused by corrosion, which are amplified 
and viewed on oscilloscope. New technique useful for 
study of cathodic protection, corrosion inhibitors and 
like. Method recently explained by Dr. Howard T. 
Francis, supervisor of electro-chemistry at Foundation. 


* * * 


RE YOU in what is called a small business? In- 

terested in selling, by negotiation, any of your 
products to foreign countries through Economic Co- 
operation Administration? If so, get your name on 
mailing list to receive urgent circulars sent out by 
Economic Cooperation Administration, Office of Small 
Business, 815 Connecticut Avenue, N.W., Washington 
25, D. C., Attention: Godfrey Huber, Chief, Export 
Counseling Section, or Emergency Procurement Serv- 
ice, General Services Administration, 7th and D Sts., 
S.W., Washington 25, D. C. Latest circular asks for 
offers for immediate delivery on such items as: med- 
ical books, heavy duty mine rubber water hose, bull- 
dozers, 46,500 gal xylene, 18 kw Diesel generators, 
portable self-priming centrifugal pumps with fittings, 
15,000 bottles tetrachlorethylene capsules. Various com- 
binations of these items being procured for Thailand, 
Turkey, Indo-China and Far East Inventory. 


HE ENGINEER SHORTAGE that has suddenly 

developed is resulting in some radically new policies 
in industry. From the many statements by engineering 
educators and prominent engineers that have appeared 
in newspapers and magazines over the past month or 
two, everybody by this time should be aware of the 
situation and its importance. Last spring a widely cir- 
culated report stated that there would be an over- 
abundance of engineering graduates in June, but devel- 
opments since that time have completely reversed this. 
Present analyses indicate that for the next two or three 
years, unless something effective is done about it, there 
will be a shortage of engineering graduates. The col- 
leges cannot meet the complete demands of industry 
at present and may fall even further behind in the 
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By Dean S. C. Hollister, from report of EMC to EJC via 
Civil Engineering. 


future, according to Raymond D. Meade, placement 
director of Illinois Institute of Technology. This has 
brought about some unusual trends, he states in a 
recent issue of The Technometer. Ten of these are: 


1. More companies are interviewing prospective graduates 
in the colleges than ever before. 

2. Salary levels for beginning engineers have increased at 
least 10 per cent in the last four months. 

3. No graduate is beginning at less than $275 a month, and 
last week a company offered $500 a month for a qualified 
electronic engineer with a bachelor’s degree. The average is 
$290 to $310. 

4. Industry is seeking women engineers for the first time. 

5. Any engineering graduate can begin work the day after 
graduation 

6. Engineers in sales work and service operations in in- 
dustry already are being channeled into strictly engineering 
functions. 

7. On-the-spot hiring is taking place for the first time. 

8. Research managers and heads of engineering departments 
are accompanying personnel men who normally interview, 
evaluate, and refer applications. 

9. Companies are willing to accept men who are eligible 
for the draft if they have not received their first notice. 

10. Training programs have been curtailed and eliminated 
except in the largest companies, and graduates are being placed 
immediately in engineering work. 

Under these conditions your Engineers’ Preview Edi- 
tor feels that the entire engineering profession ought 
to give careful attention to the procedures advocated 
by the Engineering Manpower Commission, as outlined 
in Engineer's Preview, January 1951, page 7. 
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EW TUNGSTEN ELECTRODE to reduce inert- 

arc welding costs—announced by GE’s Welding 
Divisions at Fitchburg. Major applications for inert-arc 
welding with d-c, straight polarity, using either argon or 
helium gas. This type usually used to weld mild steel, 
stainless steel, copper and alloys. New electrodes pro- 
duce stable arc over wider range of current and resist 
contamination by weld metal, giving over ten times 
normal life. Standard tungsten electrode sputters off 
into work on arc starting and in minute quantities 
when welding, so tungsten is slowly consumed. New 
tungsten, called Hi-Thoria, runs cooler, remains square 
and intact, consumption reduced. Arc tends to stay 
under electrode, will not wander or climb up at low 
currents. Touch starting with currents as low as 5 amps. 
New electrode manufactured in 3- to 24-in. lengths and 
from 0.040 to '4 in. diameter. Hi-Thoria not recom- 


mended as standard tungsten replacement for reverse 
polarity d-c, a-c welding, or atomic-hydrogen welding. 


* * * 


NTIL FURTHER NOTICE, General Electric does 

not intend to enforce its patents on weather modi- 
fication by artificial production of snow and rain. Two 
patents recently issued to GE on use of silver iodide 
for various purposes, including precipitation of moisture 
in natural atmospheric clouds. These are result of 
extensive work done by Dr. Vincent J. Schaefer and 
Dr. Bernard Vonnegut, GE scientists working with Dr. 
Irving Langmuir of GE Research Laboratory. Following 
their development of methods for dispensing silver 
iodide in extremely fine particles into sky to cause 
precipitation, and other discoveries, GE’s weather re- 
search activities have been placed under Project Cirrus, 
joint weather research program of U. S. Army Signal 
Corps and Office of Naval Research. Scientists are 
consultants, field operations are performed by two 
services. 


* * * 

ENTENNIAL OF ENGINEERING 1952, Inc.— 

to be international convocation to celebrate one 
hundred years of engineering as organized profession 
in U. S. Eleven national technical societies and one 
from Canada have already taken formal action to 
participate. Invitations will also be extended by Presi- 
dent Lenox R. Lohr to 60 additional technical societies 
in this country and to many other international or 
national societies in other countries. They will be in- 
vited to hold annual meetings in Chicago during con- 
vocation from September 3 to 13, 1952, or at least 
send representatives to convocation. Important part of 
celebration will be exposition during July, August and 
September 1952. Will tell story of engineering in in- 
dustry to general public. Will be held at Chicago 
Museum of Science and Industry and include great 
human interest pageant about America to demonstrate 
essential role of engineer and his industrial machine 
in that growth. Permanent engineering exhibit to be 
built, open to visitors for 5 years or more. Museum 
is ideal setting, for it already contains displays by fore- 
most companies in U. S. 


* * * 


ILDCATTERS atop 6880 ft mountain in Califor- 

nia searching for oil. Equipment brought in 
on 8'4-mile road costing $80,000. Water for operation 
pumped from well drilled 3000 ft down the mountain. 
Winter storms often close roads so sleeping and cook- 
ing facilities installed at rig. 
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OMPLETELY NEW CITY of 150,000 inhabitants 

to be designed to replace over-crowded Lahore as 
Punjab’s capital in India. Charles Le Corbusier will 
design it. He just completed plans for modernization 
of Bogota, Colombia. New capital will be in sheltered 
green valley, high above sea, near summer resort of 
Simla. 

« * * 


ORRIED about restriction of cobalt? Well, 
worry a little less, for the United States is devel- 
oping its own cobalt sources. By end of 1952, the U. S. 
will have 4,250,000 lb of cobalt annually from domestic 
and Canadian ores, says Mining Engineering. New 
sources of cobalt are ore bodies near Salmon, Idaho, 
being developed by Howe Sound Co.; the Frederick- 
town, Mo., ore bodies of National Lead Co. being 
developed by subsidiary St. Louis Smelting & Refining 
Co.; and the Cobalt, Ontario, ore bodies being devel- 
oped by various Canadian interests. New process to 
recover cobalt from complex concentrates has been de- 
veloped. Cobalt’s largest use is for permanent magnets, 
especially Alnico. Also important in tool steels; also 
for high temperature alloys for strength at 1600 F or 
more; also to provide blue color in ceramic industry 
and so on. At present most of cobalt consumed in 
U. S. comes from Belgian Congo, but by end of 1952 
U. S. position should be as follows: 
7,500,000 Ib annually 
1,000,000 Ib annually 
3,000,000 Ib annually 
500,000 Ib annually 
Cobalt, Ont. 750,000 Ib annually 
Total 12,750,000 Ib annually 


* * * 


Belgian Congo 
French Morocco 
Idaho 


Missouri 


G™ PROBLEMS in lubrication of refrigeration 
compressors? Then better read article, Industrial 
Refrigeration Compressor Lubrication, in Lubrication, 
January 1951, published by The Texas Co. This shows 
details of both reciprocating and centrifugal compres- 
sors and their lubricating systems, discusses lubricating 
oil performance, pressure and temperature relations, 
refrigeration oil characteristics for various types and 
gives good refrigeration compressor service chart. 


* * * 
WY ORKING PARTY of representatives of technical 


and engineering societies and the business press 
has reported to Atomic Energy Commission that “the 
classification of information by the AEC has, in our 
opinion, been found to be satisfactory.” .. . “in no 
case have we uncovered any ‘huge amount’ of secret 
information of value to industry, although some specific 
cases of valuable information are noted in our reports.” 
Referring to latter, AEC reports work is proceeding 
to consider such information for declassification and 
publication. However, no item will be declassified if 
it might be of value to potential enemies. Members of 
working party were E. E. Thum, (chairman), editor, 
Metal Progress, representative ASM; Keith Henney, 
consulting editor, Nucleonics and Electronics, repre- 
sentative of IRE; S. A. Tucker, editorial director, 
ASME; and F. J. Van Antwerpen, editor, Chemical 
Engineering Progress, representative of AICE. 

To follow up recommendations of working party, 
Commission recently appointed N. H. Jacobson, former- 
ly in charge of technical press relations for the Allis- 
Chalmers Mfg. Co., to be Technological Information 
Officer on the staff of AEC’s Technical Information 


Service. 
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GIANT ALUMINUM PLANT 
GAS DIESELS 100% 
TEXACO-LUBRICATED 


Engines in Reynolds Metals 
Company Jones Mills 
Arkansas Aluminum Reduc- 
tion Plant—one of the 
world’s largest internal com- 
bustion plants — include 18 
Nordberg Gas Diesels, 9 of 
which are shown in the il- 
lustration. Each of these 9- 
cylinder, 2-cycle, gas-burn- 
ing 3,600 h.p. Gas Diesel 
giants required 16 flat cars 
for transportation from fac- 
tory to plant site. Texaco 
Ursa Oils are used exclu- 
sively. 


and combustion. Texaco Ursa Oils stand up under 
heat or pressure. Engine parts last longer . . . you save 
on maintenance costs. 

Texaco Ursa Oils are approved by leading engine 
manufacturers. When you change to Texaco, you'll 
join the large group of satisfied Texaco users, as wit- 


Reynolds Metals Company 
Diesels have used TEXACO 
URSA OILS exclusively 
since installation in 1943 


| 
2 
. 
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: 
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ness the fact: 


For eight years Texaco Ursa Oils have given the Gas 
Diesels in this mammoth installation trouble-free, 
economical operation. Eighteen giant Gas Diesel en- 
gines have delivered full power, with minimum main- 
tenance expense—thanks to Texaco Ursa Oils. 
Regardless of engine size, efficiency goes up and 
fuel consumption goes down when you lubricate with 
Texaco Ursa Oils. These fine lubricants resist oxida- 
tion, combat carbon and sludge formation, keep ports 
open and rings free . . . assuring better compression 


TEXACO 


Sey a meee 


URSA OILS 


More stationary Diesel h.p. in the U. 5S. 
is lubricated with Texaco Ursa Oils 
than with any other brand. 


Let a Texaco Lubrication Engineer help you to get 
better engine performance with the Texaco Ursa Oil 
best suited for your operation. Just call the nearest 
of the more than 2,000 Texaco Distributing Plants in 
the 48 States, or write The Texas Company, 135 East 
42nd Street, New York 17, N. Y. 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 


TUNE IN... TEXACO presents MILTON BERLE on television every Tuesday night. METROPOLITAN OPERA radio broadcasts every Saturday afternoon. 
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WITH NEW ILLUMINATOR ON 
YARWAY FLAT GLASS GAGE... 


BOILER WATER LEVEL SShente 


it's light! It’s bright! It’s right! You see 
instantly the accurate boiler water level in your 
Yarway Flat Glass Gage because the meniscus at 
water level stands out like a brilliant star... thanks 
to the new Yarway Type “M” Illuminator. 


The Type“M" Illuminator is specially-designed 
to give maximum brilliance to Yarway flat glass 
inserts, and to spot the water level over its 
entire traverse. The superior penetration of its 
blue-white light cuts through extraneous light, 
dust particles in the air, and deposits on the 
gage glasses. Effective over longer distances. 


New or already-installed Yarway Flat Glass 
Gages may be equipped with the Illuminator. 
Yarway Illuminators may be installed in pairs 
on four-glass gages. 

Get in touch with your nearest Yarway office 
for further details on this latest Flat Glass Gage 
development, or write direct to... 


YARNALL-WARING COMPANY 


114 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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high pressures and temperatures for 


@ Write for a Copy of Bulletin B-50-11 


FOSTER WHEELER CORPORATION 165 BROADWAY NEW YORK 6, 
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SILICA TOTAL DISSOLVED 
CARRYOVER SOLIDS CARRYOVER 


REDUCED CARRYOVER OF 
a. Silico 
b. Total Dissolved Solids 


GE stondord unit 
GH) v2! Cirevlotion Unit 


LOW CONCENTRATION IN HIGH DUTY FURNACE 
SECTION RESULTING IN a. Mini Tube Domag 


b. Reduced Maintenance 
and Outage Time 
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IMPORTANT SUPPLEMENTARY ADVANTAGES 
IN CERTAIN APPLICATIONS 

Reduced Blowdown 

With Resulting Reduction In Heat Loss 

and Size of Heat Recovery Equipment 


MAKE-UP TREATING 
PLANT 





d Cost of Chemicals and Equip t For Water Treatment 
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LURES? 


A practical idea 


for users of STEAM TRAPS 


Many readers of this publication can remember 
when there was only one kind of steam trap and 
when one trap to a room or a building was enough. 
As long as the trap “tilted,” everybody was happy. 

The science of steam trapping has come a long 
way since then but we still have with us the engi- 
meer who tries to “standardize” on one type of 
trap for the whole plant and the steam man who 
doesn’t realize that the cost of Sarco traps is so 
feasonable today that it pays to put one on each 
@il. 

One thing is certain. You will need several types 
Gf steam traps to lure the utmost out of your fuel 
amd your production equipment. Sarco makes five 
distinct types of steam traps and is in a position 
t@ recommend the right type for each job. 

And you can’t tell by the cost. An inexpensive 
type of trap may be the best and the most expensive 
trap the worst type you could use on any particular 
job. You can get the right trap the first time for 
each job by asking the Sarco Specialist near you or 
Writing for our Selection Chart No. 1600. 


SAVES STEAM 


cm? &.6.7 2-5 Pa Oo 8.8 Cy 


FLOAT- 
THERMOSTATIC 
TRAP 


THERMOSTATIC 


BUCKET 
TRAP LIQUID 


EXPANSION 
TRAP 
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G-W Bucket Elevator end Stee! Bin 
@ on Roof of Broendly Dye Works. 


IN THIS CASE 
tight quarters 
saved dollars . a O.W Titwcatd Disibting 


to Stokers from Bin 


y 


~ ‘ 


ti 


a ; 
x ¥ : 
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When Braendly Dye Works, Inc., at 
Beacon, N.Y. modernized their steam 
boiler plant, a mechanical coal-han- 
dling system was required to replace 
the old, slow manual method. AG-W 
engineer was called in... recom- 
mended the elevator-storage system 
illustrated. 

A river bank restricted ground 
storage space...a disadvantage that 
G-W ingenuity converted into econ- 
omies. A live storage, steel bin was 
designed and mounted on roof di- 
rectly over boiler room. Coal is sup- 
plied to bin by a bucket elevator and 
fed continuously by gravity directly 
to stokers. Warm boiler room air sur- 
rounds bottom cone of bin... pre- 
vents coal freezing. 

Elevator boot is fed by bar type 
feeder which permits a truck hopper 
shallow enough to safeguard against 
flooding when river is high. 

G-W took over this complete job 
... from design through construction 
and erection...shouldered all respon- 
sibilities. G-W’s complete engineer- 
ing service is yours for the asking. 


@ 1208-4 


G-W HANDLES IT... 


faster - easier - cheaper oe tostaal 
2 N h Hudson, N.Y. 
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Pattern of Progress at Utah Power 


Utah Power and Light Company has instituted a program tremendously 
increasing its power producing capacity. While their Pattern of Progress includes 
expansion of many facilities other than their steam power plants, it is an all Riley 
performance insofar as new steam generating units are concerned. 

Utah Power and Light Company installed its first Riley Unit at its Orem 
Station in 1948—-a 450,000 lbs./hr. Riley Unit. Utah Power and Light Company is 
now installing a 620,000 lbs./hr. 1500 psig 955°F. Riley Unit at its New Jordan Sta- 
tion, and has ordered a 575,000 lbs./hr. 1700 psig 1000°F. reheat Riley Unit to be 
placed in operation in 1952. Utah Power and Light Company’s 

/ subsidiary, Western Colorado Power 
Company, is installing a 70,000 Ibs./hr. 
Riley Unit at Montrose, Colorado. 
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STOKER CORPORATION, WORCESTER, MASS. 

Boston New York Philadelphia Washington Buffalo Pittsburgh Cleveland Detroltt Chicago 

Cincinnati Atlanta New Orleans S. Lovis Kansas City St. Pavi Tulsa Hovstos 
Salt Lake City Los Angeles Portland Seattle 


BOILERS + PULVERIZERS + BURNERS + STOKERS + SUPERHEATERS + FLUE GAS SCRUBBERS 
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4 Light- an all RILEY Performance 
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Asurvey of your Power Plant by a consulting engi will possibly show ways of making surprisingly large s¢ 


COMPLETE STEAM 
GENERATING UNITS 


ECONOMIZERS * WATER-COOLED FURNACES + STEEL-CLAD 





March, 195|—POWER ENGINEERING—Chicago 





a 


FACTS ABOUT THE 


ost 
table 
sis 


GAS 


6 
ABS 


&) 
) 
.) 


& 


SRS 


q 


Generator 
Investment 
YOU CAN MAKE... 


7 A One of two Worthington 4000 kw turbine g sets i 
mid-western municipal power plant, operating on 600 #G and 750 
F.1.T. Steam exhausting to 28” Hg vacuum. 
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Worthington’s Experience and Undivided Responsibility 
Assure Low Cost, Dependable Power 


Builders of steam turbines for over 30 
: years, Worthington’s Steam Turbine 
: Division is backed by the experience and 
= resources of the entire Worthington or- 
} ganization — recognized leaders in the 
} power plant field for more than a cen- 
ptury. In view of today's increased tur- 
pbine pressures and temperatures - and 
the resulting needs for new and special 
Smaterials — this vast, combined source 
bof technical knowledge has proved of 
tremendous practical value in develop- 
ing turbine design, construction and 
performance. 


Generators Are Worthington’s, Too 

The generators used with Worthington 
Turbines are built by a Worthington 
Subsidiary that has specialized in this 
field for over 45 years. This means that 
Worthington, as manufacturers of com- 
plete turbine generator units, assumes 
undivided responsibility for the coordi- 


nated design, assembly and performance 
of these units. 

Before shipment, Worthington Tur- 
bines and Generators are assembled to- 
gether as units for testing and adjust- 
ment — eliminating the necessity for 
doing this after installation. Also, for 
installation and service, Worthington 
turbine specialists and regular Worth- 
ington service men are always available 
from our District Offices throughout 
the country. 

Check These Over! 

Adding up, Worthington’s matchless 

power plant experience . . . huge manu- 


WORT 


facturing facilities . . . long specializa- 
tion in both turbine and generator man- 
ufacture . . . undivided unit respon- 
sibility . . . and skilled technical service 

. are the best assurance you can get 
anywhere of efficient, economical steam 
turbine power. 

Worthington makes turbines in a 
wide range of sizes and types, each one 
designed to make steam do more work. 
For details proving there's more worth in 
Worthington, contact your nearest 
Worthington representative. Or write 
to Worthington Pump and Machinery Corp., 
Steam Turbine Division, Wellsville, N.Y. 


<> > 
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another 


FIRST ratio totalizer 


by HAGAN 


up to 





input signals 


combined accurately 


to give 


. pneumatic 
S ! . 
sti output signal 


Steam Used 
by Auxiliaries Here are a few of the things you can do with this 


versatile automatic control mechanism. 


1. Add, subtract or average pneumatic indications of flow 
rates, to secure a pneumatic indication of the totalized flow. 


Pininen Gansnetnd 2. Transmit a pneumatic output signal which is in a 


by Boiler | definite ratio to a measured static pressure. 
3. Establish a remote pneumatic set point adjustment or 
introduce rate of change or automatic reset characteristics 


into an automatic control system. 


\ 


ice Giaveted 4. Establish a wide variety of selector or limiting control 
by Boiler 2 actions by using Totalizer units singly or in multiple. 


The Hagan Ratio Totalizer is typical of the constant 
development of Hagan Control Systems to meet advancing 
requirements. 

Net Steam y Hagan Bulletin 5450 describes the Ratio Totalizer and 


Available from 


lee T td @ its operation in detail. To secure a copy of this bulletin, 


or information concerning any specific application in 
which you are interested, write to Hagan Corporation, 
Hagan Building, Pittsburgh 30, Pa. 








CORPORATION 














HAGAN BUILDING, PITTSBURGH 30, PA. 


combustion control systems ...ring balance flow and pressure instruments 





Dependable 


Steam Records 
with 


Ring Balance Meters 


The steady increase in steam costs makes it 
more important than ever to have accurate 
records of steam distribution, so that costs 
can be allocated properly. 

With Hagan Ring Balance Meters, your 
steam production and distribution records 
are accurate, and distribution costs can be 
made on the correct basis. Your records will 
be reliable over the entire chart range, for 
Hagan Ring Balance Meters instantly follow 
all flow changes, from 100% down to zero. 


The Integrator totalizes flow automatic- 
ally, and is accurate over the full scale. 

Hagan Ring Balance Meters are available 
in single or dual models, with or without 
automatic pressure and temperature compen- 
sation, and for full scale differentials from 
VY” to 420” of water. 

For more information about Hagan Ring 
Balance Meters, write to Hagan Corporation, 
Hagan Luilding, Pittsburgh 30, Pa. 




















Hagen Ring Bolance Meter for indiceting, recording 
ond integrating fivid flow. Assembly shown is de- 
signed for differentials from 280°’ to 420°° WC and 
pressures up to | 500 psig. 


Accurate integration over full Grodual com slope gives easy 
chert range. ond accurate conversion of 
ting motion over full scole. 


easily-read Strip-Type 
is optional. 





Range Spring system mokes 
this @ variable head meter. 
Maximum full scole differential 

over 7-to-1 range. 


Self-equalizing S-Tube connec- 
tors eliminate effect of static 
pressure on ring motion. 


Inverted knife-edge suspension 
gives minimum bearing friction. 


HAGAN 


CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


combustion contro! systems ...ring balance flow and pressure instruments 








| If eS let WICKES BONER 
/ 110.000 Lbs 


[ } Steam Per Hour 
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...- brings Extra Engineering 


Refinements to Spreader-Type Firing 


The outstanding performance of the Centrafire® with 
Traveling Grate stems from features that are built in 
—not added as accessories. 

A positive, metered flow of coal, wet or dry, is fed 
continuously by an air-cooled overthrow rotor into 
the combustion area. Proper distribution is effected 
automatically by cyclic control of the rotor speed. 

All moving elements are hydraulically operated by 
one turbine—or motor-driven oil pump. This assures 
infinite flexibility through the complete range of opera- 
tion—synchronizes coal feed and grate speed. 

Grates are plate-type, laboratory tested under condi- 
tions far more severe than those of actual service 
conditions. Roller-supported grate chains reduce 
friction and power requirements. 


Fuel distribution adjusted automatically to air flow 
through front and rear grate sections results in inti- 
mate mixing of fuel and air for thorough combustion. 

The Centrafire’s range extends upward of 300,000 
Ibs. of steam per hour. Its adaptability to deep, narrow 
furnaces permits use of the most economical boilers. 

Ask your Westinghouse representative for complete 
data, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. _J-s0522 


STOKERS 
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A De Laval Oil Purifier keeps turbine 


| oil as safely clean as it was the day it was 
} delivered by the refiner. 
) fraction of the cost of the power units it 


It costs only a 


protects, and this cost is far outweighed by 
even one serious shutdown due to oil be- 


coming contaminated. 


A De Laval Oil Purifier instantaneously 
removes from lubricating oil all water, dirt 
or sludge. By most effectively utilizing cen- 


 empuasis on PROTECTION/ 


trifugal force it keeps turbine oil so clean 
that it can be used indefinitely. As the oper- 
ation is wholly mechanical, everything harm- 
ful to the oil is thrown out, but valuable 
oxidation inhibitors added by the refiner are 
retained even after thousands of hours of 
continuous purification. 

There is a wide range of sizes to accom- 
modate the capacity requirements of plants 
of all sizes. 


The installation pictured above is in one of the great central stations 
of the East. It is described in the De Laval Centrifugal Review, 


Volume 16, No. 1. Sent free on request. 


Write for a copy. 


THE DELAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


FOR MORE DEPENDABLE POWER PRODUCTION 
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ordered for 5,000,000 kw 
of new electric 
generating capacity 


Perhaps an even more impressive indication 
of Bowl Mill acceptance throughout the 
utility industry is the fact that... 

. if all Bowl Mills purchased by 
American utility companies from 
January 1 to December 31, 1950, 
were to operate at 70% use capacity 
factor for a year, they would pul- 
verize a total of 

20 million tons of coal — 

that’s about '% of the amount of coal 

used by all utility companies in 1949. 
No one factor could possibly account for this 
widespread acceptance. Rather it is the fact 
that the Bow! Mill’s record of performance 
in hundreds of installations has been out- 
standing in all these important respects... 

© power consumption 

e maintenance costs 

e control characteristics 

e ability to maintain 

capacity with wet coal 
ability to maintain 
fineness through life of 
grinding elements 
e quiet vibrationless operation 


Check the facts of Bowl Mill performance on 
all these counts and you will understand why 
utility engineers continue to accord it such 
widespread preference. B-457 








COMBUSTION ENGINEERING- 
SUPERHEATER, INC. 


200 Madison Avenue e New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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ALLIS 


PIONEERS IN POWER AND 





480 VOLTS FOR SMALL, MEDIUM SIZED 2400 VOLTS FOR LARGER MOTORS 








MOTORS 


Eleven 1500 KVA, 6 feeder 
Dry Type LCS Unit Sub- 
stations, properly located in 
the plant, supply power at 
480 volts for machines re- 
quiring smaller horsepower 
motors. Motors up to 50 
or even 200 hp are more 
readily available at 480 
than at higher voltages. 


For the larger motors — 
mostly constant speed — 
2400 volts was selected as 
most economical. Two 2500 


KVA 4 feeder Indoor Dry 
Type MCS Unit Substations, 
similar in appearance to the 
LCS units, were used. They 
have field application equip- 
ment for across-the-line mo- 
tor starting. 


E 








CHALMERS 


ELECTRICAL EQUIPMENT FROM GENERATION THROUGH UTILIZATION : 








NUMBER 4 


*Paper Mill Engineers | IN A SERIES 


Ss t 


* Consulting Engineers “se 


- A-C Engineers 





WORK TOGETHER TO CREATE 


Fg PAPER MANUFACTURER faced a major elec- 
trical problem in converting a southern war plant 
into a big, 300 tons a day newsprint plant. Increased 
load requirements were easily established . . . but deter- 
mining the method of power distribution — 
problems — problems of equipment and of balancing 
economy against reliability. 


Called in early during planning, Allis-Chalmers en- 
gineers worked with consulting engineers and aa 
mill experts. Together they examined the problems: 
type of load, density, cost and availability of equipment, 
installation and maintenance costs. Together, they de- 
cided on a system of equipment tailored to the specific 
needs of this plant. Now installed, this system is made 
up of 11 Dry-Type LCS Load Center Unit Substations 





UNIFORM INSPECTION PROCEDURE 


User preferred dry type 
transformers for 480 volt 
substations. Dry type trans- 
formers were also used on 


the recommendation of A-C 
engineers for 2400 volt units 
to eliminate liquid handling 

roblems and permit a uni- 
‘orm inspection and main- 
tenance program. 


“Tailored Distributio 


and two Primary Dry-Type MCS Multi-Circuit Unit 
Substations located throughout the plant. They are op- 
erating to the mill owner's complete satisfaction. 


DO YOU HAVE A SPECIAL POWER DISTRIBUTION 

PROBLEM? 
Your distribution problem can be solved by this same 
kind of cooperation .. . your experts, familiar with your 
plant and products — working together with Allis- 
Chalmers engineers, experts in power distribution and 
distribution equipment. Remember, the basic planning 
stage is the best time for you to call on this Allis- 
Chalmers service. Phone your nearby A-C representa- 
tive, or write direct, 

Allis-Chalmers 
Milwaukee 1, Wis, 





SEND FOR LITERATURE 


Bulletin 11B6285A, “How 
Power at Load Centers Pays 
Off!", bulletin 11B6325B, 
“Check List to Simplify 
Unit Substation Planning,” 
bulletin 11B6895, “Plan- 
ning and Engineering 
Guidebook for LCS Unit 
Substations."” Use them 
when planning your Sub- 
station, 
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at Kerr Bleaching & Finishing Works, Inc. 
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Detroit RotoStoker with Babcock 
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40% Fuel Saving 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant. 


What's Your Fuel-dollar Efficiency? 


A dollar’s worth of fuel has the same potential 
energy, no matter who’s boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 


your boiler. 


That's where Bailey Controls can help. And, 
here’s why, we believe, you'll get better fuel- 


dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
Sales-Service Engineers are located in more 


March, 195 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We're proud to stand on our record: 
“More power to you!” 


ROAD 
OHIO 


IVANHOE 
ELAND 10, 


mlaats 


wa 
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Do you need steam... 


...for heating, processing or both—in unit 
capacities up to 6,000 pounds per hour — for 
pressure up to 300 psi? 


...in remote locations involving the expense 
of installing and maintaining long insulated 
pipe lines? 


...for intermittent requirements—a few hours 
each day or week? 


... for an occasional load which may exceed the 
capacity of existing boilers? 


: 
: 


... for a highly fluctuating load which involves 

sudden heavy demands? 

... with completely automatic operation; with 

a minimum of attention necessary? 

...at maximum output from minimum space? 
If you do—if you have any one or a com- 

bination of these requirements—your best bet 

is the C-E Re-circulation Steam Generator... 

more than a package boiler ... a complete steam 

plant, including all controls and auxiliaries in 


a fully integrated unit. Send for bulletin p-323. 
B-458 


COMBUSTION ENGINEERING — SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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We've simplified the already simple centrifugal 
pump! Our new GS pump is designed so that 
every working part . . . every part subject to wear, is 
contained in one easily replaced unit rotor assembly. 
Through our Service and Exchange Plan new 
rotor assemblies are available for immediate 
shipment from conveniently located stocks 
throughout the country. 


<*> Tough service?... You bet! 


0 to 800 rpm in 8/10 Second . . . 26 Times per Minute. And this 

De Laval speed reducer takes it and likes it. This particular unit is 
driving a conveyor belt that automatically feeds and measures billets 
going into a shear. If you are rough on reducers in your plant, tell 
your problems to one of our power transmission engineers. 


idea here! 


This means good service, and if maintenance 
ever does become necessary, all you have 
/ to do is remove the cover and end plate bolts, lift 
= 4 out the old rotor and drop a new one in place. 
a It’s that easy! Capacities to 
400 gpm — heads to 230 feet. 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 





TURBINES + HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS + WORM GEAR SPEED REDUCERS + IMO OIL PUMPS 
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STANDARD OIL COMPANY (INDIANA) 
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Port carbon, bearing failures, and ring sticking 


STANDARD HD 


TRADE MARK 






cut to a minimum with... 






@ Stuck rings plagued the Glidden (Iowa) Rural Elec- 
trical Co-operative. Overhauls for the plant's seven diesel Di Oil 
engines were necessary every 3,000 to 4,000 hours. More- ese | 
over, port carbon had to be removed every 300 hours from 

some engines. Bearing failures added to the troubles. 





aR thah ae EET 2S BRIEP 


But that was all changed, in 1947, when a switch was Sranparp HD Diesel Oil will help you eliminate costly 
made to STANDARD HD Diesel Oil. maintenance and operating problems. A Standard Oil 


+ enh 


Ring sticking troubles have been eliminated. The first lubrication specialist can show you many plants where 
diesel to use STANDARD HD has now operated 15,000 STANDARD HD gives this cost-reducing performance. 
hours without overhaul and shows no sign of requiring 
one. Carbon formation has been reduced to the point 
where it is only necessary to clean ports every 600 hours Call the nearest Standard Oil Company (Indiana) office, 
instead of every 300 hours. Bearing maintenance has or write Standard Oil Company (Indiana), 910 South 
ceased to be a problem. Michigan Avenue, Chicago 80, Illinois, for the services 














The experience of this diesel operator indicates how of a lubrication specialist. 









Integrator 


arying flows are 


accurately totalized 


because the integrator 


is continuous 


The Republic flow integrator, being of the modified 
watt-hour type, totalizes continuously —not intermit- 
tently. It operates independently of the recorder and 
its accuracy is not dependent on or affected by any 
clock mechanism or mechanical action 


The Republic meter is, on this account, peculiarly 
fitted to follow all changes in flow rate and accurately 
measure highly fluctuating flows 


ALL TYPES OF FLUIDS 


Republic electric type flow meters are available for 
measuring the flow of all types of liquids and gases. 
Meter bodies are built for metering fluids at line pres- 
sures up to 5,000 Ib. per sq. in. and for all ranges of 
differential pressure. The reading instruments —indi- 
cator, recorder and integrator—are of the remote 
reading type and can be located any distance from 
the point of flow measurement. 


ANY COMBINATION 
While each Republic reading instrument is standard in 
design and construction each is especially calibrated 
for the particular flow measurement for which it is 
specified. Any reading instrument, indicator, recorder 





or integrator, may be obtained separately or in any 
combination desired, making possible the highest 
degree of flexibility in plant use. 


SIMPLE IN OPERATION 


The Republic electric meter is the only flow meter 
commercially manufactured which is strictly electric 
in its operation. All other types of so called electric 
meters use the motion of the mercury to move a float 
or produce a force which is then converted into an 
electrical value which is in turn transmitted to a 
receiving or reading instrument. In the Republic 
meter, the transmitted electrical value is determined 
directly by the mercury motion, thus eliminating one 
of the steps in the sequence, and simplifying the 
mechanism to that extent. There are no floats, levers, 
cams, rotating shafts or anything else to interfere with 
the unimpeded movement of the mercury, which has 
no work to perform, but merely fulfills the function of 
making contact. 
NEW DATA BOOK 

Just eff the press—a completely new data book describing and 
illustrating, in detail, the operating features of the Republic 


Flow Meter and its many applications. Write for your copy of 
Data Book Ne. 702 — there is no obligation. 


REPUBLIC FLOW METERS 60. o 220 o1vensey rarxway -cicaco 47, 1uisois 
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PERFECT SPLICES 


with moisture-and-ozone-resistant Uskorona 








USKORONA is the only tape that gives pro- 
tection against both moisture and corona 
(ozone). In a test of four leading brands, only 
USKORONA was unharmed after 4 hours’ 
exposure to ozone. For further proof, the 
USKORONA sample was exposed for 500 
consecutive hours and still no corona deteri- 
oration occurred. 

USKORONA is easy to splice. Fuses 
quickly without heat or pressure. The smooth, 
even, long-lasting splices are especially suited 
for long underground exposure. 

USKORONA has been adopted by many 
leading power companies for underground 
connections. Ideal for insulating, joining and 
splicing almost all terminals, circuits, trans- 
former leads and secondary network systems. 
For full information write address below. 


A QUALITY PRODUCT OF 


UNITED STATES RUBBER COMPANY 


TAPE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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WA-SERIES 
STEAM TURBINE 
GENERATOR UNITS 
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+ Expanding? The WA-Series 


will Fit into Your Plant 


ODAY INDUSTRY MUST EXPAND 

while producing at a. record rate. 
To help this vital expansion, Allis 
Chalmers offers modern WA-Series 
steam turbine generator units for indus- 
trial and utility steam power plants. 


If you prefer high quality construc- 
tion and modern design, be sure to 
investigate the recently announced 
WA-Series, now being built in ratings 
through 7500 kw. The most recent 
developments are embodied in this 
modern impulse design, built for both 
condensing and non-condensing service, 
with or without automatic extraction. 


Built in NEMA ratings, the WA- 
Series steam turbine generators are 
compact, three-bearing, solidly coupled 
units. They are being built in the con- 
densing type, for power generation only, 
and in the non-condensing and automat- 
i¢ extraction types, to tie in thermody- 
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namically and provide a steam-powet 
balance where process steam is used. 


Design and constructionof WA-Series 
units meet the rigid standards Allis- 
Chalmers has established for its entire 
steam turbine line. Just as in the larger 
steam turbines ranging to 150,000 kw, 
jabyrinth steam seals are used for shaft 
glands and interstage packing. Corro- 
sion and erosion resistant high chrome 
alloy steel buckets and nozzles are used 
throughout in the WA-Series. 


WaA-Series units are completely co- 
ordinated in design. Impulse turbine, 
housing type air-cooled generator, and 
exciter are all especially engineered to 
operate as a unit. And, the entire unit 
is manufactured, assembled, and tested 
under one supervision at one plant. 

Make sure that your next generating 
unit is guality built and has all the 
latest features. Call your nearest A-C 
office or write to Allis-Chalmers, Mil- 
waukee 1, Wisconsin. A-3312 


“ALLIS-CHALMERS 


TURBINES & CONDENSERS SWITCHGEAR MOTORS & 


GENERATORS & PUMPS & BREAKERS 
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TRANS- WATER 


CONTROL FORMERS CONDITIONING 


; World’s Widest Range of Power Plant Equipment 





get your steam 
3,500 to 25,000 Ib per hr | in this 
° NEW 
- Shop- 
. assembled 
° unit 


7 Saves Erection Time and Cost 
* Meets Wide Range of Services 
e Handles Quick Load Changes 





























i 
| 
| 
; 
- 


@ Fast Steaming 
note e Low Maintenance 
these e Easy Accessibility | 
@ Suitable for Outdoor Service 


cost-saving |: ss 
features | 


Helping Industry 
Send for Bulletin G-72, detailing the many ad-  C* Steam Costs 
vantages of this new B&W creation in low-cost 
steam generation. The Babcock & Wilcox Com- 


pany, 85 Liberty Street, New York 6, N. Y. 








March, 1951—POWER ENGINEERING—Chicago, Ill. 35 











Photo of 4'x 6° 


wall map of Nalco 

Industrio!l Department. Each 

pin locates a user of The Nalco System. 
Pins in Great Lakes ore Nalco System ships 


a eer System installations and ships*— 
each a pin in the map above — literally 
blanket the industrial and fresh water naviga- 
tion areas of our country. The reason is simple: 
satisfaction with Nalco chemicals and services. 


If you are not already getting the efficiency 
and economy of The Nalco System in your 
plant, now is the time to find out about it. 
Best Nalco Salesmen are Nalco Users — and 
there are sure to be several near you. For 
prompt Nalco Service, call or write today. 


*This map does not show the thousands of miles of railroad 
lines and terminals served by Nalco... That requires another 
large map by itself! 


NALCO CHEMICALS AND SERVICES 


@ WATER TREATMENT-— Chemicals and Consulting 
Services. Boiler feedwater, internal and 
external, locomotive and stationary. 

Cooling waters. 

Paper and pulp mill processing waters. 
Chemical and Food f:rocessing waters. 
Potable waters (slimicides and softening). 


@ COMBUSTION CATALYSTS —SR Series Chemicals 
for coal and oil fuels. 

@ ANTIFOAM AND STABILIZATION chemicals for 
water and other liquids in process. 

@ LABORATORY RESEARCH, commercial analyses, 
consulting services. 

@ PAPER AND PULP MILL pitch and clay control, 
size control, slime and mold prevention. 


Additional information on any Nalco Chemicals and 
Services will be furnished without obligation. 


NATIONAL ALUMINATE CORPORATION 


6224 W. 66th Place 


Chicago 38, Illinois 


Canadian inquiries should be addressed to 
Alchem Limited, Burlington, Ontario 





SYSTEM...Serving Industry through Practical Applied Science 
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IT ALWAYS PAYS TO SPECIFY 


DUS 


Corholld Guallly 


PIPE FITTINGS 








.When you judge by 


Operating Statements 


Maximum strength and endurance to 
minimize shutdown losses and replace- 
ment costs...these are important op- 
erating economies you can trace directly 
to the laboratory safeguards of Ladish 
Controlled Quality. Advanced metallur- 
gical controls over materials and forging 
methods assure complete dependability 


in every Ladish fitting. 





7? 4 
THE COMPLETE Controllid Quality FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


| Fy. BD Ey s Gat Or OF 


CUDAHY, seta a 


MILWAUKEE SuUBU 


District Offices: New York © Buffalo © Pittsburgh © Philadelphia © Cleveland © Chicago © St. Poul 


T0 MARK PROGRESS St. Lous © Atlanta © Houston © Tuo © Los Angeles © Havana © Toronto © Mexico City 
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GARLOCK 
MECHANICAL 
SEALS FOR 


Calany Shafie 


Where leakless operation of rotary shafts on 
pumps or other equipment is required, GARLOCK 
MEeEcHANICAL SEALs will do the job. 

There is no wear on the shaft when a Garlock 
séal is used. Sealing is effected by leakless and 
p@sitive contact between carefully lapped metal- 
té-carbon or metal-to-metal mating surfaces. One 
of these elements rotates with the shaft and the 
other is stationary. The stationary element does 
not contact the shaft. 

These precision-built seals are made in several 
standard designs and in a wide range of highest 
grade materials. The selection of design and ma- 
terials depends upon the service in which the seal 
is to be used. If none of our standard designs ap- 
pears entirely suitable for any specific application, 
a modification of a standard design or a specially 
designed seal will be engineered and built for that job. 

Thousands of GAaRLocK MECHANICALSEALS have 
proved their effectiveness, durability and economy 
on shafts operating at high and low speeds and 


pressures. Users of Garlock seals are enjoying many 
months—or years—of trouble-free operation on 
equipment handling various liquids such as, for 
example, water, gasoline, beer, acids and paint. 

If you need Mechanical Seals for any kind of a 
rotary shaft application, let Garlock’s experienced 
engineering staff work with you. Write for our 
Mechanical Seal booklet. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 4 S&S \ 
of Canada Ltd., Montreal, Que. oh . ace a 


ee 


rARLOCK 








REGENERATED 
by FATHER NEPTUNE 


COCHRANE 
Zeolite Softeners 
at City of 
Jacksonville 
Beach, Florida 
ie a (Right) Cochrane 
Zeolite Softeners. 
Three units, each 
with a 6” Hydromatic 
Valve, arranged for 
automatic operation 


(Below) 
Cochrane Sea Water Filters, with 6° Hydromatic Valves 


qi a 
rs ‘ 


N interesting example of water soften- 
ing by Cochrane Zeolite Softeners is 
that of the City of Jacksonville Beach, 
Florida, which recently installed a new 
softening unit as an addition to the city's 
existing water plant. Three Cochrane 
Sodium Zeolite Softeners treat aerated 
raw water from three artesian wells and deliver it to 
soft water storage reservoirs, from which it is pumped 
into the distribution system. 


The unique feature of the installation is that the regen- 
eration of the zeolite beds does not come from the usual 
brine tanks, but is accomplished by means of full 
strength sea water, which is taken from the ocean and, 
after clarification by two Cochrane filters, is pumped 
directly to the softener unit being regenerated. 


— 


7- 


The entire plant is fully automat in its control and in 
regeneration. Each of the three Cochrane Zeolite 
Softeners is furnished with a Cochrane 6"’ Hydromatic 
Valve, which automatically regenerates the unit after 
it has softened its rated capacity. The automatic regen- 
eration consists of (1) backwashing, (2) sea water auto- 
matically pumped through filters and then downward 





The COCHRANE HYDROMATIC VALVE 


eed This remarkable valve combines, in a 
single pilot-actuated valve, the func- 
tions of six individual gate valves, com- 
mon to the customary “valve nest’. It 
may be arranged for automatic or 
manual operation. 





through the zeolite and out to the sewer, and (3) se@ 
water is rinsed from the zeolite bed by fresh wate® 
After regeneration the unit is automatically returned 
to service. An electrical interlock prevents more tham 
one unit being regenerated at a time. 


The savings effected in the cost of salt and salt handli 

equipment by using sea water for regeneration mak 

this a most economical installation, even consideri 

the added cost of piping out into the ocean to secu 
the sea water. 


Details and literature may be had on request. 
COCHRANE CORPORATION - 3/23 N. 17th Street - PHILADELPHIA 32, PA. 


In Caneda: Canadian General Electric Co., Ltd., foronte. 


in Mexico: Babcock & Wikox de Mexico, S.A, Mexico City. 


in Europe: Recuperation Thermique & Epuration, Paris. 


COCHRANE 


ZEOLITE SOFTENERS 





Important points to know about 


COTTRELL Electrical Precipitators 





coTTrett Electrical Precipitator is a major plant 

A investment. Once installed it is operated over a 
period of many years, thus multiplying year after year the 
benefits of top notch design and installation. 

And because of the many factors affecting the operating 
and collecting efficiency of a CoTTRELL Precipitator, probably 
in no other field do the experience and “know-how” of the 
organization designing and installing the unit play a more 
important role in influencing the overall performance of the 
installation. That is why it is so important to remember 
this fact... 

) Western Precipitation Corporation is the organiza- 

tion that installed the first successful corrrett Pre- 


cipitator over 39 years ago, still operating efficiently 
... and has consistently developed new refinements, 
new techniques, new applications that today have 
made it world famous in the science of recovering 
dusts, fly ash, mists, fogs and other suspensions from 


gases. 


This is the first of a series of advertisements briefly out- 
lining the important elements that go to make up a COTTRELL 
installation. Only long experience coupled with highest engi- 
neering ability, can assure the proper combination of these 
elements into a COTTRELL installation best suited to your par- 


ticular requirements! 





Basically, a Cottrell Precipitator consists of three major 


divisions each in turn consisting of many separate elements . . . 


THE ENERGIZING SYSTEM, as its name 
* implies, is the portion of the unit 
wherein the power is brought in, the voltage 
stepped up, then rectified to provide the uni- 
directional high voltage current supply for the 
Electrode System. 
THE ELECTRODE SYSTEM consists of the 
® high-tension ionizing electrodes and col- 
lecting electrodes through which the suspen- 
sion-laden gas is passed to be cleaned. These 
electrodes can be of various designs, shapes 
and patterns ond are equipped with various 
“rapper” arrangements which assist in keep- 
ing the electrodes clean of recovered 
materials. 
THE HOUSING OR SHELL includes the 
® structure containing the Electrode and 
Energizing Systems as well as the gas ducts 
and distributing system, the hoppers for re- 
ceiving the collected material and other mis- 
cellaneous equipment. 


Each of these three major divisions, together with their many individual parts, 
must be carefully engineered into ONE integreted and precisely-balanced unit to provide 
ti U ting COTTRELL Precipitator. This series will take 








the ful and Pp 
eater detail how the individ 


these major units apart to chow in gr 
the varying types of design and construction. Watch for them. 


ee 
CORPORATION 


ENCINEERS, DESICNERS 4 MANUFACTURERS OF EQUIPWERNT FOR 

COLLECTION OF SUSPENDED MATERIALS FROM CASES @ LIQUIDS 
Moin Offices: 1029 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER BLOG., NEW YORK 17 « 1 LoSALLE ST. BLDG., 1 N. Lo SALLE ST. 
CHICAGO 2 + HOBART BUILDING, SAN FRANCISCO 4, CALIFORNIA 
PRECIPITATION CO OF CANADA, LTD. DOMINION SQ. BLOG., MONTREAL 


I parts function and 


De You Have This Helpful 
corrastt Booklet? In 28 
pages of interesting charts, 
om . ond deunt 





data, it answers many of the 
questions engineers ask about 
cortege design and construc- 
tion. Send for your free copy. 
Ask for Bulletin C103! 
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10 COTTRELL ADVANTAGES 


that make Cottrells 
unsu 
for all types of recovery ne 
hot or cold, wet or dry 5 


1. LOWEST Drarr los 
tenths of an inch w, rg only « few 


2. LOWEST Power ¢ 
OST — only » 
1 kwh. per 100,000 cy. pe te 
cleoned. . gas 


3. pe MAINTENANCE cost 
= —_ few moving Parts, no fire 


4. LOWEST Lasor COST — operati 
con be fully Sutomotic, if desired. 


5. LONGEST Lire — early Cottrell in. 
stallations stilt operating after 39 
yeers of continuous service. 


6. MI 
+> nog EFFICIENCY — recovery ef. 


sed, “DPrenehes 100%, do. 


7. UNIVERSAL APPLICABILITY — re. 
nes ny suspension, solid or liquid 
— in any gos — i 
ture ranges. —— — 


8. “ CAPACITY — hondle o few 
¢f.ms = i 
oe or millions — with equal 


9. — FLEXIBILITY — readily 
eptable to i i 
po we verying installation 


10. LOWEST OveRaiL COST — cost loss 
Per year of service, less per ton re- 
hayek Often pay for themselves 
pd — — alwoys within 














BIWOLE 


Soctteumertt Vlewa 


BIDDLE CO., 


JAMES G. 


@ ELECTRICAL TESTING INSTRUMENTS 


@SPEED MEASURING 
@ LABORATORY & SCIENTIFIC EQUIPMENT 


INSTRUMENTS 


NUMBER 4 OF A SERIES 





1316 ARCH ST., 


THE FRAHM® RESONANT REED IS THE 
“NATURAL” WAY OF MEASURING SPEED 
No Oiling « No Maintenance + Imposes No Load on 
Machine Under Test 


“FRAHM” ae” Tat 


The speed measuring device in a Frahm 
Tachometer is extremely simple. It con- 
sists of a set of consecutively tuned spring 
steel reeds mounted in a case with a scale 
calibrated in rpms or The pre- 
dominantly vibrating reed indicates speed 
at a glance. The principle is based on the 
natural phenomenon of resonance—the 
body to vibrate 


vpms. 


quality of an elastic 
vigorously when subjected to small rhyth- 
mic impulses at a rate approximating its 
natural frequency. No rotating machine 
is absolutely free of vibration. However 
imperceptible, the vibration can be 
measured with a Frahm Resonant Reed 
Tachometer by touch or permanent 
mounting. (The same principle is used to 
measure and indicate electric frequency.) 


Guaranteed Accuracy 


Careful research and many years of 
practice in the art of manufacturing and 
tuning reeds enables our craftsmen to 
guarantee accuracy to within 0.5% of the 
rated frequency of vibration. 


Ranges from 
1,000 to 100,000 RPM 


Frahm Tachometers offer dependability 
and long life for measuring speed or rate 
of vibration in a variety of ranges from 
1.000 to 100,000 rpm or vpm. 





We are constantly publishing new 
technical bulletins on Biddle In- 
struments. A complete list of our 
latest bulletins will be mailed you 
on request, so that you may check 
it to bring your files up-to-date. 





PHILADELPHIA 7, 








SEND FOR NEW 
16-PAGE BULLETIN 


Just off the press, with the latest designs 
and specifications for Frahm Tachometers. 
Various shapes, sizes and applications are 
recommended. 

Ask for Bulletin 31-PE or mail con- 
venient coupon. Your correspondence 


is invited. 


BULLETIN 
31-PE 





JAMES G. BIDDLE CO. 
1316 Arch St., Philadelphia 7, Pa. 
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Please mail me your new 


List of Bulletins Available 1 


PA 


REDUCE COST OF 
TACHOMETER REPAIRS 


—Keep Them on the Job Longer 


The new Jagabi® single, and multi- 
range tachometers remain on the job 
longer and cut repair costs in half because 
they now include overspeed protection. 

Incorporated in. these latest instru- 
ments is a clutch device which minimizes 
the harmful effects of overspeeding and 
too-sudden acceleration. 


This feature is unique in the Jagabi 
Tachometers and worth many times the 
very small initial cost. Longer instrument 
life and far fewer repair bills mean reduced 
expenses for you. One, three and five- 
range instruments are available in a variety 
of ranges from 25 RPM to 48,000 RPM. 

Write today for Bulletin 35-PE for 


complete information including prices, 


Re eT Tee 


Date 


Bulletin 31-PE (| 
Bulletin 35-PE (1 





Vame 


Company 


Position 





Address 
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No Other Water Conditioning 


System Has All of These Features... 
ALL IN ONE TANK: | 


ES, you get all these and 
more, too, in one tank 
without the aid of internal 
mechanical agitation or other 
moving parts when a water 
conditioner like this 900,000 Ib 
per hour Worthington installa- 
tion treats your make-up or 
condensate water 
In less space you get all the 
heating, chemical feeding and 
clarification facilities to pro- 
vide optimum water condition- 
ing results. Worthington’s en- 
gineering skill and complete 
manufacturing facilities offer 
you the advantages which can 
only resule from carefully co- 
ordinated effort under one re- 


sponsibility 


WRITE FOR FACTS 


For proof that, in water con- Main treating tonk of a Worthington Hot Process Water Conditioning System, capacity 
900,000 Ib. of treated woter per hour 
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ditioning as in so many other 





services, there's more worth in 
Worthington, write for Bulletin Six pressure filters 11 feet 
W-212-B2. Worthington Pump in diameter used for 
and Machinery Corporation, Water final clarification in this 


Worthington Hot Process 


Treating Division, Harrison, N.J 
Water Conditioning System 
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Si Ac! 
WATER CONDITIONING 


Worthington Makes More of the Equipment 
For All Types of Water Conditioning Systems 
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Compact Design—The Keystone packs 
large steam capacity in small cubage, 
because of its unique furnace, contained 
within a low-head 2-drum water tube 
boiler. 

Conservatively Rated—The Keystone 
offers unusually large heating surface per 
developed horsepower. Ratings are based 
on 5 square feet per developed horse- 
power—accepted practice in water tube 
boiler design. 

Fast Steamer—The Keystone is highly 
responsive to changing load demands, 
for hot gases travel 3 lengths of the 
furnace, contacting 5 bare metal heat 
absorbing zones. Big boiler performance 
in small space. 


Centralized Control—All specified in- 
struments and controls, factory assembled, 
and mounted on a central instrument 
panel. All electrical connections to ter- 
minal blocks eliminate inter-connecting 
field wiring. 


Automatic Burner—The Keystone is 
equipped with fully automatic burner for 
gas, oil or for both interchangeably. 


Insulated Steel Casing accurately 
fitted to reduce radiation losses and air 
infiltration—removable panel type—all 
tubes accessible. 


Combustion Control—interlocked elec- 
trical controls, steam pressure actuated 
for smooth adjustment of fuel, primary 
and secondary air supply to obtain most 
efficient high and low flame position. 


Induced Draft equipment is of low 
speed, conoidal type with automatic 
damper control on panel. 


Safety Controls include automatic cut- 
offs for high pressure, low water, flame 
failure, induced draft failure and fire 


switch. 


Easy to install—easy to maintain— 
Keystone requires no special foundation 
or stack—just set in place and hook up 
service connections. Wind box is hinged 
for easy furnace inspection, hinged burn- 
er swings out for inspection—removable 
side panels give access to any tubes— 
manholes provide access to drums and 


tubes. 


ERIE CITY IRON WORKS (/4/3 Eat 4. ERIE, PA. 
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NEW EQUIPMENT NEW 


WHAT'S NEW? On these pages the Editors summarize the outstand- 
ing industrial developments of leading manufacturers who will supply 
you, free of charge, the bulletins or other information desired. For ease 
in making requests use the no-obligation, postage-paid card pages 37-38. 


1—TILTING MOTOR BASE 


For fractional horsepower motors, is 
adjustable, and costs only $6 
New, lightweight, adjustable, tilting 
motor base for use with fractional mo- 
tors up to one horsepower has been de- 
veloped. It is adjustable in width and 
length to accommodate all sizes and 
types of fractional horsepower motors 
This manufacturer claims that this 
new base is the world’s lowest-priced 
adjustable motor base. In addition to 
using it with variable speed pulleys, it 
also acts as a belt tightener and can be 
used for easy belt changing on cone 


step pulleys. Speed changes can be 
made while machine is in operation. It 
constantly maintains the correct belt 
tension and correct alignment. Exact 
speed control is easily obtained by 
simply turning a handle screw adjust- 
ment 

This new tilting base (patent pend- 
ing) is 5'2 in. by 7 in. in size and the 
shipping weight is 10 lb. Lovejoy Fex- 
ible Coupling Co 


2—POWER PACK 


For lighting and power service, 15 to 

100 kva, equipment in one metal case 
New “midget” load center unit substa- 
tion, specially designed for low-voltage, 
regulated a-c lighting and power serv- 
ice in factories and laboratories is 
shown here. 

Called an Inductrol Power Pack, the 
unit incorporates in one steel housing 
an air circuit breaker, a dry-type trans- 
former, and an air-cooled induction 
regulator 


The new pack, available in either 
single- or three-phase ratings, has a 
capacity ranging from 15- to 100-kva, 
with incoming circuit rated 480 to 600 


v, 60 cycles, and a regulated output at 
120/240 or 208Y/120 v. 

With these power regulating units, 
power can be brought to the load area 
at relatively high voltage with substan- 
tial savings in cable. At the load center, 
the voltage is stepped down to the value 
required by the load being served and 
automatically maintained at that level, 
to assure maximum life and optimum 
performance of the connected equip- 
ment. 

Inductrol Power Pack can also be 
used to regulate the power supplied tu 
resistance heating and infrared heating 
equipment, electronic apparatus, pre- 
cision instruments and control circuits, 
and commercial electric cooking equip- 
ment. 

The power pack is completely metal- 
enclosed which permits it to be in- 
stalled in any indoor location without 
the expense of fireproof vaults. Com- 
pact and easily installed, the unit can 
be mounted overhead to save floor 
space. Unit Equipment Div., General 
Electric Co. 


3—CLUTCH AND BRAKE 


Is air powered, designed for acces- 

sibility, safety, long wear 
New combination friction clutch and 
brake unit, air powered, for the driving 
of medium and heavy machinery, has 
been developed. It is built for acces- 
sibility, so that shoe and lining assem- 
blies can be changed in minutes rather 
than hours, such changes may be made 
without removing the unit from the 
machine, all other wearing parts may 
be removed while the clutch is mounted 
on the machine, without special tools 
or removing other parts 

Rivet heads cannot come in contact 
with the discs, which are securely 
bolted into place. Mechanism is so de- 
signed that linings are positively and 
automatically withdrawn from contact 
with discs, eliminating drag. It is im- 
possible for brake and clutch to be 
engaged simultaneously. 

Safety features are: one-piece con- 
struction, with the brake operated by 
pre-loaded springs, to assure positive 
and immediate stop in the event of air- 
supply or electric-current failure. En- 
tire unit is controlled by a solenoid 
valve. 

Manufacturer provides an exchange 
system for clutch and brake shoes. 
Linings are riveted at the plant, and 
replacement shoes are shipped to users 
when needed. Power Presses, Inc. 


4—ATTENUATORS 
Designed for carrier frequency and 
network application 
Two new attenuator units—the RF At- 
tenuation Network and the Carrier Fre- 
quency Decade Attenuator—have re- 
cently been announced. 

The RF Attenuation Network, Model 
650, is incorporated in an RF Attenua- 
tion Box. It is built for many applica- 
tions where attenuation of UHF is 
desired, since it can be used as an all- 
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purpose laboratory and test instrument. 
This unit has a flat frequency response 
from d-c to 225 megacycles. Insertion 
loss is zero over the entire frequency 
range. This model, number 650, has a 
total of 100 db in 1 db steps. Resistors 
are calibrated to an accuracy of +2 
per cent at d-c. Impedance of 50 or 
73 ohms are standard, and units are 
available with type N or BNC con- 
nectors. Attenuation is inserted in the 
circuit by means of special push-button 
type switches, which are mechanically 
independent of each other. The elec- 
trical network is purely resistive, and 
no compensation is required. 

Carrier Frequency Decade Attenu- 
ator, Model 795, is designed to be par- 
ticularly applicable to extremely accur- 
ate measurements from d-c to 200 kc 
and can be used up to the lower radio 
frequencies. The Rotary Decade type 
switches are used, and there are switch 
stops to prevent return from full to 
zero attenuation when making adjust- 
ments. A total of 110 db is available 
in 1. db; or 111 db is available in 0.1 
db steps. Each individual resistor is ad- 
justed within +0.25 per cent of its cor- 
rect value. At frequencies below 200 
ke, the total error in attenuation will 
not be greater than +1 per cent of the 
indicated value. 

Both models available in either a 
balanced H or an unbalanced T net- 
work. The Daven Co. 


5—OSCILLOGRAPH 


Designed for study of pulse wave 
forms, operates at 12,000 v 
The new Type 294 Cathode-ray Oscil- 
lograph is especially designed for ac- 
curate study of pulse waveforms. The 
Y-axis amplifier has been designed with 
extreme care so that an input-pulse 
rise-time of 0.01 microsecond will be 
reproduced with a rise time not exceed- 
ing 0.03 microsecond, while the general 
purpose utility of the instrument is 
extended to operation at sinewave fre- 
quencies beyond 20 megacycles. 
Deflection capacity provides 1.7 in. 
of undistorted deflection for unidirec- 
tional pulses, and 3.4 in. for symmetrical 
signals. Thus, in addition to insuring 
faithful reproduction of waveforms, full 
advantage is taken of the usable scan 
of the instrument’s cathode-ray tube. 
The Type 5XP-high-voltage cathode- 

















T 


1} Ge 
S * i} TT 3@ 
<5 piping repai 
— a | 
2 
Roly 


iON 
hd 


| 


You make them less often 


by using Dependable Quality 
CRANE VALVES 


..» Lhat’s why 
more Crane Valves 
are used 
than any other make 


é easy access prevents trouble with this valve 


Remove just two nuts to dismantle this 
gate valve for inspection, cleaning, or 
repairs—without taking it from the 
line. Reassemble just as easily, know- 
ing that Crane clamp design keeps the 
bonnet joint snug and accurately 
aligned. Use Crane Clamp Gates on 
steam, water, and air, but especially in 
heavy fluid lines needing periodic 
cleanout. They'll save time, labor, and 
encourage regular servicing that pre- 
vents valve trouble. 


Combining easy access with highly de- 
pendable service features, Crane Clamp 
Gates typify Crane Quality—better valve 
performance at lowest ultimate cost. 


No. 488 Iron Body Clamp Gate 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE © PLUMBING = HEATING 
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ray tube is operated at 12,000 v, making 
possible the fast sweep speeds neces- 
sary to display transient pulses of ex- 
ceedingly short duration and insuring 
sufficient light output to record such 
transients with an oscillograph-record 
camera. For applications where addi- 
tional sensitivity and deflection is ad- 
vantageous, the accelerating potential 
may be lowered to 7000 v by means of 
a rear-panel switch. 

Recurrent sweeps variable in fre- 
quency from 10 cps to 150,000 cps, and 
driven sweeps variable in duration from 
0.1 second to 2 microseconds, are pro- 
vided. Maximum sweep-starting time 
of 0.15 microsecond and signal delay 
of 0.25 microsecond insure full display 
of steep-wavefront pulses. In conjunc- 
tion with driven-sweep operation, ex- 
ternal circuits may be initiated by a 
trigger generated and supplied by the 
Type 294 

Timing markers, particularly valuable 
when making permanent photographic 
records, are provided in intervals of 1, 
10, and 100 microseconds. The instru- 
ment is equipped with a Du Mont Type 
2501 Bezel for mounting either the 
Type 314-A or Type 271-A Oscillo- 
graph-record Camera. Allen B. Dumont 
Laboratories, Inc 


6—METAL CALCULATOR 


Is handy way of finding weight and 
length for all strip metals 
This precision instrument is designed to 
compute, “at a glance,” the weight and 
length of strip metals in coils or straight 
lengths. Although designed so that basic 
calculations are for cold-rolled strip 


steel, a factor table is included which 
enables the user to find his answer for 
aluminum, brass, copper, magnesium, 
Monel, zinc, and many other metals. 
Believed to be the most complete cal- 
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culator of its kind, it can save time and 
money by actually lopping hours from 
jobs where conventional computing 
methods are used. It can be used by 
engineers, estimators, purchasing agents, 
press room foremen, slitter operators, 
and the like. Free upon request. Pre- 
cision Steel Warehouse, Inc. 


7—WELDING CONTROL 


Low capacity for spot welding, can 

be mounted on or near machine 
New synchronous and non-synchronous 
control equipment for low-capacity, 
spot-type resistance welding machines 
is now available. 

Air-cooled thyratron tubes make and 
break the welding current, with no 
moving parts. All components in each 
equipment are mounted on a side- 
swinging panel, enclosed in an 
type I enclosure for ease of inspection 
and maintenance. The units can be 
mounted on or near the welding ma- 
chine. Knockouts are provided in the 
enclosure to facilitate making external 
electrical connections. 

Synchronous units can be supplied in 
rms current ratings up to 50 amp at a 
10 per cent duty cycle. Non-synchro- 
nous units are available in ratings up to 
100 amps at 10 per cent duty cycle. 
Westinghouse Electric Corp. 


8—WATER LEVEL GAGE GASKETS 


Are special non-stick type intended 
for use with high-pressure gages 
When glasses or gaskets of high-pres- 
sure water level gages are replaced, 
Yarway flat-glass inserts are now fitted, 
as shown in the accompanying view, 
with improved gaskets coated with spe- 
cial compound that prevents adhering 
to the gage metal surfaces under high 
pressure and high temperature service. 
This Frelon gasket is the molded pres- 
sure-sealed gasket (D) located in the 
grooves of the gage insert body. 
Illustration shows other details of the 
Yarway pressure-sealed “floating as- 
sembly” flat-glass water level gage. 

Yarnall-Waring Co. 





9—REGULATING VALVES 


For steam, water and especially for 
flashing condensate. Size | to 4 in. 
Complete new line of flow regulating 
valves, Type V10, is designed to handle 
steam and water at high pressure drops, 
and especially flashing condensate. 


POWER ENGINEERING—Chicago 


Uses include drainage for stage heaters, 
evaporator coils, flash tanks, process 
systems, subcooled heaters, boiler blow- 
down, feed pump reci ation and 
other severe service conditions where 
high-velocity impingement causes fre- 
quent maintenance or complete valve 
replacement. 

Seat, disc and long guide sleeve of 
these valves are made of stainless steel, 
which has been heat treated and ground 
to precision fit. Valve design, with scroll 
inlet and gradually-expanded straight 
outlet, is intended to eliminate direct 
impingement and resulting corrosion- 
erosion effects. 

Valves are supplied in seven pipe 
sizes ranging from 1 to 4 in. All sizes 
can be furnished in 150 to 600 psi 
standards; 950-1500 and 2500 psi stand- 
ards also available. The Swartwout Co. 


10—COMPRESSORS 
In 10 to 50 ton capacities, for com- 
fort conditioning installations 
Designed for quiet, vibration-free oper- 
ation and low operating and main- 
tenance costs, a new line of recipro- 
cating compressors are built in 10, 15, 
20, 25, 40 and 50 ton capacities. Com- 
pete condensing units are also made in 
each size. 
Contributing to smooth operations 
are: cylindrical body design; “V” and 
“W” arrangements of the four, six and 


counter bal- 


eight cylinder models; 
ancing of all reciprocating forces; static 
and dynamic balancing of crankshafts, 


and reduction of moving weight 
through aluminum pistons and con- 
necting rods. 

»Noise level is from 2 to 10 decibels 
below other compressors tested in com- 
pany laboratories, actually below that 
of the average office. Noise is reduced 
through use of plastic cushioned valves, 
aerodynamically designed suction and 
discharge gas passages, and location of 
all parts of the capacity control sys- 
tem within the cylindrical body. 

The completely automatic, internal 
multi-step capacity control or “unload- 
ing” system is provided. Enclosed force- 
feed lubricating system and crankshaft 
oil passages are designed so that cen- 
trifugal force carries foreign particles 
away from bearing surfaces, trapping 
them against magnetic plugs. All oil is 
filtered twice before reaching bearing 
surfaces. This reciprocating line is de- 
signed for operation with Freon F-12 
refrigerants. The Trane Co. 


11—PUMPS 


In two types, with capacities to -3000 
gpm, for pressures to 250 psi 
Screw and Rotex Pumps of recent devel- 
opment are now available in a recent 
addition to manufacturer’s line of cen- 
trifugal and reciprocating Pumps. Both 
are built in two standard types: gear-in- 
head, and external gear and bearing. 
Each can be furnished for either hori- 











WITH NAVED PIPING 
whoa” 
ARE PRE-ASSURED 


Navco’s high degree of engineering skill and use 
of the most modern plant and field facilities are 
your guarantee of a long lasting and trouble-free 
piping system. 


Consult Navco for Your Next Piping Job 


NMNAUEO PIPING 


NATIONAL VALVE & MANUFACTURING COMPANY + PITTSBURGH, PA 
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zontal or vertical mounting and in a 
variety of machinable metals or alloys. 
Screw types are available in capaci- 
ties up to 3000 gpm and pressures up to 
200 psi on low viscosity liquids and for 
practically unlimited high viscosity 
liquids which will flow into the pump 
inlet. Rotex Pumps have capacities up 
to 100 gpm and pressures up to 250 psi 
in the smaller sizes for fuel oil service 
and similar conditions. Larger sizes are 
limited to discharge pressure of 100 psi 
Warren Steam Pump Co., Inc. 


12—CUT-OUT COUPLING 


Is a flexible coupling for machines 

that shuts off power on overload 
New automatic device for machine 
tools, processing equipment, conveyors, 
is built to shut off the power instantly 
when an overload due to any cause oc- 
curs, and to reset itself automatically 
preventing sheared pins and saving the 
time normally required to replace them 


It is designed to combine the features 
of a flexible coupling with the torque 
sensitive protection of company’s cut- 
out pulley. 

These couplings are furnished in 
two sizes and with working ranges from 
20 to 10,000 in.-lb. torque. Anchor Steel 
& Conveyor Co. 


13—D-C POWER SUPPLY 


Utilizes selenium rectifier stacks; for 

indoor use; convection or fan-cooled 
A new line of standard, metal-enclosed 
d-c power supplies utilizing selenium 
rectifier stacks has been announced 

Applicable wherever d-c power is re- 
quired, the new conversion equipment 

» may be used for excitation of synchro- 
} nous motors; operation of d-c elevators, 
»' cranes and machine tools; and for con- 
} version of a-c feeders to d-c. 

Designed for indoor installation, the 
rectifier units are mounted in a metal 
casing consisting of one to four sep- 
arate sections, mounted vertically, one 
on top of the other, and bolted together 
A removable front, wire-mesh panel 
permit easy access 

The new units can be furnished to 
supply either 125 or 250 v d-c from a 
208-, 230-, or 460-v, three-phase, 60 
Ieycle a-c supply. Convection-cooled 
equipments are: available in ratings of 
0.75, 1.5, 3, and 5 kw. Fan-cooled units 
are rated at 7.5, 10, 12.5, 15, 18.5, 20, 
and 25 kw. When larger ratings are 
required, two or more rectifier units 
may be connected in series and/or 
parallel to increase the current or volt- 
age rating of the installation. 

Under proper operating conditions, 
the efficiency of these units, when new, 
will run as high as 81 to 84 per cent, 
with a power factor of 95. Reliable 
control and operation is assured by 
built-in contactors with thermal over- 
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load protection and fused disconnect 
switches. 

Built without moving parts, except 
for the fan in the higher-rated units, 
the power supplies are expected to 
need little maintenance. The fan re- 
quires greasing approximately twice a 
year. Lighting and Rectifier Divs., Gen- 
eral Electric Co. 
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14—TROUBLE LIGHT 


Is a low-voltage safety lamp with reel 

for holding extension cord 
Damp and wet locations, such as cellars, 
and inside of boilers and furnaces, offer 
a ground and conductor to workers 
there, so that electrical current from a 
110-v lamp could be sufficient to cause 
the worker's death from electrical 
shock. 

The National Safety Council hes 
recommended that for greatest protec- 
tion, a maximum of 32 v or less for ex- 
tensions be used in hazardous locations. 
They have also stated that the safest 
trouble lamp is preferably one oper- 
ated from a 6-v lamp. 

The Saf-T-Lite, shown here, is such 
a low voltage lamp. In many industrial 
plants, public utilities, railroads, hotels, 
etc. it is now standard equipment, 
having replaced the old 110 v trouble 
lamp. 

This new model has just been an- 
nounced and is to be known as the 
Etraco Reel-Lite. It employs a well- 
known reel for holding the extension 
cord, is available in several different 
sizes with extension cords of 50 and 
100 ft. Etraco Manufacturing Co. 


15—PIPELINE COUPLING 


Has high safety factor—cuts shut- 
down time—pressures to 1200 psi 
New Weld + Ends Coupling is de- 
signed for quick, safe and economical 
rejoining of crude oil, gasoline, L. P 
gas and gas pipelines. It is of special 
design and construction to permit the 
effective sealing of pipe from 2 in. to 
: in diameter in a matter of min- 
Full pipeline pressure can be re- 
stored immediately and welding done 
after line is back in service 
Safety feature of the coupling makes 
it possible to rejoin high pressure steel 
pipelines under hazardous conditions 
without using a torch, by use of a 


mechanical seal with neoprene rings. 
No more hot tie-ins on gas lines or 
bell hele explosions due to leakage 
Then, too, if ground is soaked with 
liquid petroleum, oil or gasoline, weld- 
ing may be delayed for weeks, if nec- 
essary, until the area is weld-safe. 
Couplings are designed to withstand 
pressure of 1200 psi indefinitely when 
set manually and much higher pressures 
after welding. 

When used along with company’s 
pipe saw it is possible to cut a section 
out of a pipeline and insert a new sec- 
tion without lighting a torch or having 
an open flame on the job. The E. H. 
Wachs Co. 


16—V-TYPE PACKING 


Made of Teflon in V-rings to give 

frictionless, chemical-proof packing 
A V-type Teflon packing, recently an- 
nounced, is designed to combine the 
advantages of Teflon as a packing ma- 
terial (chemically inert, heat-resistant, 
anti-hesive, tough) with a design to 
give the solid Teflon unusual me- 
chanical resiliency, permitting a tight 
seal at low gland pressure. Light gland 
loading, plus Tefion’s natural slipperi- 
ness, greatly reduces the torque re- 
quired to operate the valve, and through 
packing, it is stated, will not “freeze” 
a valve no matter how long it may 
remain unoperated. This packing can- 
not be attacked by any chemical, it 
is claimed, cannot contaminate any 
process material, is serviceable through- 
out the temperature range of —150 F. 
to 550 F. Chemiseal #810V packing, 
as it is called, is for application to 
hand-, air-, or motor-operated valves; 
for emergency shut-off service; for 
slow-speed reciprocating pumps—espe- 
cially where corrosion or chemical at- 
tack is a problem. 

It is supplied as a series of V-shaped 
rings. Under compression in the stuff- 
ing box, each ring acts as a wedge, 
forcing the lips of the next ring tightly 
against spindle and stuffing box 

Supplied in sets or bulk to meet spe- 
cific requirements, packing is available 
with square-end adaptors if desired, al- 
though they are not especially recom- 
mended. Rings may be split for as- 
sembly if necessary without harming 
the packing. Teflon Products Div., United 
States Gasket Co. 


17—HIGH-PRESSURE VALVES 


Of shut-off and 4- way types for pres- 

sures up to 6000 psi 
By use of the ‘Shear-Seal’ principle, a 
new pressure-balanced, self-aligning, 
tubular valve has a seat designed to 
keep perfect intimate contact with the 
matting surface of an optically flat port- 
ing disc. Rotary movement of this disc 
(or rotor) opens and closes the flow 
passages. During the absence of fluid 
pressure a heavy marcel springwasher 
maintains the contact between sealing 
surfaces, while a predetermined hy- 
draulic force acts on the seal under ex- 
treme pressure. Fluid flow is always 
through the hole, never across sealing 
surfaces, important in the control of 
dirty high velocity fluids, to eliminate 
the problems of scoring and wire 
drawing. 

Production models cover a complete 
range: shut-off valves from % in. to 
1'2 in. for pressures 0 to 6000 psi; 4- 
way selector valves from % in. to 1'2 
in. for pressures 0 to 6000 psi; 4-way 
dual-pressure valves in two classes, for 
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LUBRICANTS, CUTTING 0 


AND PROCESS AIDS 


In your plant, large investments in machinery 
ride on a thin film of oil. Failure of this film 
means catastrophe. Perhaps, too, thousands of 
man hours can be wasted by an inadequate cut- 
ting oil. Or the best of raw materials can become 
inferior end-products because of a poor process 
aid. You are assured against such losses when 
you use Sun “Job Proved” Petroleum Products. 
Here’s why... 

After a Sun product is developed and tested in 
the laboratory, it must pass rigid trials in the field 
before it is put on the market. For Sun knows that 
laboratory findings can indicate nothing more 
than probable performance—despite the fact that 
Sun’s research and development facilities are 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 


among the world’s finest. Analysis in the field is 
exhaustive and scientific. In identical equipment, 
under identical conditions, in regular plant opera- 
tions, carefully supervised comparison tests are 
made with the new Sun product and the product 
regularly used. When these tests prove the new 
product’s worth, then—and only then—is it given 
the “Job Proved” stamp of approval and offered 
for sale. 

A Sun representative will be glad to show you 
case histories on the performance of “Job Proved” 
products in plants like yours. Just call or write 
the nearest Sun Office. 

SUN OIL COMPANY .« Philadelphia 3, Pa. 
In Canada: Sun Oil Company, Ltd., Toronto and Montreal 


‘SUNOCE- 





3000 psi maximum pressure, and for 
6000 psi maximum pressure; manipula- 
tor valves from % in. to 1 in. for pres- 
sures 0 to 1500 psi. The service ratings 
include all common industrial media 
such as water, air, hydraulic oil, gas, 
fuel and petroleum. 

Rotors are hardened corrosion re- 
sistant steel castings with smooth 
rounded flow passages that minimize 


resistance and turbulance. In the 4- 
way valve, the rotor is constructed to 
allow for a switch of the same valve 
from “open center” to “closed center.” 
Bodies are high tensile hydraulic bronze 
and available with regular in-line port- 
ing, straight, or manifold porting. Hous- 
ings are corrosion-resistant meehanite 
designed for flexibility in mounting. 
The same valve may be table, bracket 
or panel mounted. Barksdale Valves 


18—DUAL-FUEL DIESEL 


Rated at 20! hp, with new design of 
parts, is 6-cylinder, 4-cycle unit 
ew diesel power unit, the Mogul Six, 
f 1905 cu in. displacement, and carry- 
ing a maximum continuous output rat- 
ng of 201 hp with overload capacity of 
72 hp, is now in production. 
The Mogul Six is a 6-cylinder, 4- 
ycle, solid-injection full diesel with a 
ore of 7-in., stroke of 8%-in., and 
isplacement of 1905 cu in. Recom- 
ended for use with all modern, “high 
ed diesel fuels” of 45 cetane or 
bove. A quick-conversion kit is avail- 
ble to convert this engine in the field, 
om diesel to natural gas, and vice 
rsa, without any internal parts being 
anged. 
Some of the features the makers 
im make this an outstanding engine 
independent light and power plants 
its massive alloy steel, seven-bear- 
crankshaft with vibration dampner 
hardened journals and crankpins; 
hardened wet sleeve cylinders; oil- 
piston cooling and aluminum alloy 
tons; full floating piston pins; rifle 
illed connecting rods; full pressure 
ing; full-flow series connected oil 
ler; stellite faced valves and stellite 
t inserts throughout; American- 
ch injection system with single ori- 
fice pintle nozzles; and provision for 
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either gasoline engine or electric start- 
ing. Waukesha Motor Co. 


19—PORTABLE COMPRESSOR 


Has rotary air compressor driven by 

diesel engine to deliver 600 cfm of air 
New type of large-size portable air 
compressor. It features a rotary type 
compressor. The unit is designated as 
the Gyro-Flow 600. It delivers 600 ac- 
tual cfm free air at 100 psi. Total 
weight is 9,500 lb ready for use, making 
the Gyro-Flow, it is claimed, the 
lightest-weight portable compressor in 
its capacity range. Major advantages 
claimed by the manufacturer are sim- 
plicity and low cost of operation and 
maintenance, greater reliability, lighter 
weight, and a discharge temperature at 
least 100 F lower than that of conven- 
tional portables. 

The compressor itself is an advanced- 
design, two-stage, oil-cocled rotating- 
vane compressor. It contains no pistons, 
con rods, valves and no need for a 
clutch. Air is discharged at less than 
200 F under normal operating condi- 
tions. This, together with thorough oil 
separation, eliminates hose deteriora- 
tion caused by heat and oil. 





CATALOG 
LIBRARY 


This monthly list of the latest standard cata- 
logs and bulletins is designed to aid the 

in taining his permanent cata- 
log file of engineering data. The items 
listed, unlike those under Helpful Bulletins, 
will appear each month except for additions 
and deletions determined by space require- 
ments or by the manufacturers issuing the 
bulletins. Use the Helpful Bulletins coupon 
in requesting these copies. 








WATER TREATING, 
CORROSION PREVENTION 


Water Conditioning Bulletin—This 
201 is an 8-pp discussion of water and 
the chemicals developed for conditioning 
it to control scale and algae and inhibit 
corrosion. Describes several chemicals in 
detail, giving properties, composition and 
application. Wright Chemical Corp. 

2 2 Boiler Water Manual—Pactual infor- 

0 mation on standard methods of ap- 
plying chemicals in the treatment of water 
for boilers is presented in this 16-pp 
technical bulletin, called Standard Method 
1 Discusses pretreatment of raw water, 
application of chemical feeding to pre- 
treating operations and both constant rate 
and flow responsive feeding direct to boiler 
drum and to feedwater system. Also dis- 
cusses condensate returns, flushing periods. 


%Proportioneers, Inc.% 
203 Water Softening Seeteeene — How 
the problems caused by hard water 
can be offset by the use of ener softeners 
is explained in Bulletin 2386, 12 pp, describ- 
ing ion exchange equipment. It covers in 
detail downflow, upfiow and gravity zeo- 
lite water softeners. Contains a 2- cut- 
away illustration of a an automatic 
softener. The Permutit Co 


204 Water Treatment — Bulletin 5000, 
24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations to 
suit individual plant requirements. Covers 
pre-treatment, internal treatment, treat- 
ment application, blowdown adjustment 
and test control. Filled with photos and 
layout diagrams, this helpful booklet also 
describes available equipment and includes 
a reference bibliography of literature pub- 
lished on specific formulations. Dearborn 
Chemical Co. 
205 Boiler Corrosion—A 12- 
cussing the cause an 


article dis- 
prevention 
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The unit is driven by the General 
Motors Series 71 diesel engine, 6-cylin- 
der, a two-cylinder engine with 12-v 
battery starting and fast-starting ether 
system for cold weather operation. 
Uniflow scavenging is used to assure 
complete combustion at all and 
cool valves, pistons, cylinder liners and 


eads. 

Air-Glide Capacity Control is a new 
development combining variable intake 
unloading of compressor and floating- 
speed control of engine to hold steadier 
and higher air pressures. According to 
the manufacturer, the compressor is 
controlled smoothly and automatically 
over the full range from 0 to 100 per 
cent capacity and allows only a 10-lb 
fluctuation of pressure. Compressor and 
engine speed always stay just high 
enough to maintain the desired air 
pressure. 

Separate engine and compressor 
stack-type air filters are easily acces- 
sible for frequent servicing when neces- 
sary on extremely dusty jobs. Eight- 
hour capacity fuel tanks are standard 
equipment, as are automotive steering, 
spring mounting, parking reflectors and 
mud guards. Ingersoll-Rand Co. 


of corrosion in boiler systems is presented 
in Betz Technical Paper No. 111 titled 
“Corrosion: Its Effect in Boiler Systems.” 
The corrosive effects of oxygen, carbon di- 
oxide, ammonia, hydrogen sulfide, sa f 
and physical factors are evaluated. W. H 


L. D. Betz. 
2 Turbine Blade Deposit Study—Iden- 

06 tification and prevention of steam 
turbine a deposits and boiler water 
conditioning to prevent such de’ ts are 
discussed in 16-pp Bulletin 2887030. De- 

scribes x-ray diffraction methods for iden- 
tification purposes. Tables list partial 
chemical analyses of deposits containing 
sodium disilicate, occurrence data on com- 
pounds found, composition of deposits. 


Allis-Chalmers Mfg. Co 

7 Two-Stage Water Conditioner—Bul- 
20 letin 4801 describes company’s water 
conditioner which combines the advantages 
of both hot process and zeolite softening. 
Explains operation of softener in which the 
first stage is the hot process using lime or 
Dolomitic lime and the second stage in 
which zeolite softener reduces hardness to 
zero. Cochrane Corp 


Corrosion Treatment — “Corrosion 
208 Protection of Steam and Condensate 
Return Systems” is a 4-pp folder covering 
amine treatment for inhibiting of boiler 
and condensate systems. treatment is 
described as affording surface protection of 
the metal itself as well as raisi. the pH 
value of the condensate. Booklet gives 
specific case histories and typical econo- 
mies obtained by power plants using this 


treatment. The Bird-Archer Co. 


Chemical Feed Systems — Sing 
209 complete “packaged” units for feed- 
ing Cap J into boiler feed water lines 
are the subject ef 4-pp Bulletin 4811. It 
covers various types of feeding, some 
automatic control. Milton Roy Co. 


sa pH and Chlorine Control— 
210 tT 00-pp booklet gives technical 
details b- pR-- ‘’s color comparators and 
equipment in water testing and control of 
boiler and industrial process water, also 
technical information on the meaning of 
pH control, electrometric and colorimetric 
methods of determining pH and also deter- 
mining impurities in water; aa 
of water control in air ae treat- 
ing boiler feed water. y % ‘Tayler ior & Co 


Water Byam — Bulletins WC-102 
21 lis a 36-pp presentation of recent 
wai 





ts ot-p r 

teners.. Explains boiler plant troubles 
caused by various impurities in water, out- 
lines 12 meth of treating water to to ‘elim- 
inate these impurities, describes reasons 
for the pop — of the hot-process 
method and vantages, and explains 
the chemistry. of hot-process water soften - 
ing. Graver Water Conditioning Co 








Sludge particles are permitted to set- 
tle into a compact mass, preventing 
water contact with metal surfaces 


Sludge particles, surrounded by wa- : 
ter molecules, produce a slippery, 
repellent surface, prevent packing 


SUSPENSION—PREVENT SLUDGE FORMATIONS 
TWO VALUABLE 


Dearborn Polyamide Anti-Foam No. 659 performs four im- 
portant functions in boiler water treatment. 


1. 


It makes it easier to maintain a fluid type sludge in boiler 
water. It prevents growth of the sludge crystals and does not 
permit them to become attached to the heating surfaces. 


. Anti-Foam No. 659 has protective colloid action which controls 


the precipitation of carbonate scale. It also prevents “after 
precipitation” where lime soda water is used for make-up. 


. As an Anti-Foam treatment, No. 659 reduces the number of 


small bubbles responsible for foaming conditions. Instead, it 
produces a relatively small number of large bubbles which 
break harmlessly on the surface. 


. Anti-Foam No. 659 prevents corrosion in feed lines, heaters 


and internal boiler surfaces caused by dissolved oxygen. 


Consult your Dearborn representative for assistance in selecting 
the boiler water treatment best suited to your needs. 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Ave. « Chicago 4, Ill. 
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TRADE MARK REGISTERED 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 


BOOKLETS 
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For info tion on D n 
Polyamide Anti-Foams, write 
for Bulletin No. 5008. 

For a complete description 
of Dearborn Industrial Water 
Treatment and Engineering Service, write for 
Bulletin No. 5000. The coupon is for your con- 
venience. 


Dearborn Chemical Company 
Dept. PG, 310 South Michigan Ave. 
Chicago 4, Ll. 


Gentlemen: Please send: 


() Bulletin No. $008—Dearborn Poly- 


amide Anti-Foams 


() Bulletin No. 5000—Dearborn Industrial 
Water Treatment and Engineering 
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Company 


Position 
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One-Minute Water Tests — Rapid, 
simple and accurate testa for de- 
water hardness are described in 


equipm: 
dulletin tells how tests may be used to 
determine water hardness, hardness due to 
calcium alone and hardness due to magne- 
sium alone. Hall Laboratories, Inc. 


213 


Boiler Water Treatment — Bulletin 
47, 8 pp, is on internal treatment of 
boiler water. Defines internal treatment 
and tells its advantages in softening, sludge 
conditioning, stabilization. Explains oper- 
ation of company’s system, including the 
chemicals used. National Aluminate Corp 


Ion Exchange Systems — “Amber- 
214 lite Monobed Deionization” is a 
12-pp miniature textbook covering the his- 
tory, behavior, peeoens performance, and 
potential uses jo! 

systems in water “conditioning, chemical 
processing and other industries. Reactions 
of various combinations of exchangers are 
explained in text and equations. Also dis- 
cussed are operating costs, equipment costs, 
quality of product derived, rinse require- 
ments and other properties as they apply 
to the complete or partial single-step re- 
moval of ionized solids. The Resinous 
Products Div., Rohm & Haas Co 





Pocket Book on Chemicals — Here's 
215 a handy little 28-pp manual cover- 
ing chemical products used by the power 
engineer. Most of those listed are water 
treating chemicals, but there's also a brine 
treatment, a fuel oi] sludge dispersant, a 
soot remover, and protective coating. De- 
scribes each product, tells what it does 
and how and where to use it. Includes a 
helpful reference chart suggesting the ap- 
plication of these products to several types 
of operations. Western Chemical Co 


BOILERS AND AUXILIARIES 


2 6 Shop-Assembied Boiler — Eight-pp 
1 Bulletin G-72 introduces company’s 
new integral furnace boiler. Describes and 
illustrates its economy, ease of installation 
and connection, flexibility, minimum space 
requirements, efficient combustion, fast 
steaming and ease of operation. The Bab- 
cock and Wilcox Co 


217 Dowtherm Vaporizer — Bulletin No 
48-2, describing manufacturer's Type 

Dowtherm Vaporizer tells how this 
unit is designed to evaporate Dowtherm in 
such a way as to provide dependable oper- 
ation at maximum temperatures, discuss- 
ing its construction advantages in deta! 
The Wickes Boiler Co 


218 The Why of Dual Circulation Gen- 
erators — The special advantages of 
company’s dual circulation steam generator 
are presented clearly and factually in Bul- 
letin B-50-11, 16 pp. Attractively illustrated 
with installation photos and sketches the 
text explains the principles of dual circu- 
lation. Tells the applications of this type 
of generator in both high make-up and low 
» make-up plants. Foster Wheeler Corp 


\ 219 Tube Expanders—Bulletin 380, 8 pp, 

covers manufacturer's line of tube 
expanders for maintenance of high pres- 
‘sure boiler tubes, superheaters, econo- 
mizers, circulating tubes, steam generators 
other equipment. Thomas C. Wilson, Inc. 


22 Bent — Boiler Data—This 20-pp 
0 booklet filled with engineering 
pprawings of saad installation of com- 
ny's Class VL boilers, designed for adap- 
‘tution to limited space conditions in plants 
Bpeving diverse steam requirements. Henry 
"Vogt Machine Co 
> 


Rotary Tube Cleaners — Bulletin 
R-105 presents air and water driven 
tube cleaners and cleaner acces- 
sories. Illustrates several models and heads, 
discussing special features. Also includes 
data on motors, hose. Roto Div., Elliott Co 


222 Fuel Economizers — Both cast iron 
tube economizers and steel tube 
economizers are covered in detail in Cata- 
log 169, 8 pp. Advantages of their diamond- 
shaped tubes and streamline flow of gas 
and soot blower steam are discussed. Green 
Fuel Loonomizer Co., Inc 


223 


water cooled boilers with 


Water Tube Boilers—Eight-pp Bul- 
letin SB24B describes and illustrates 
integral water 
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cooled furnace. Explains design features 
that contribute to positive circulation and 
low aang as well as construction 
advantages. udes dimensions, photos 
of five eotaltations. Erie City Iron Works 


Air Roshogtens — Illustrated Bulletin 
224 A-11610, pp. defines air preheat 
and explains hes. benefits in terms of in- 
creased efficiency and capacity and flame 
stability. Provides genera] description of 
company’s preheater, discusses its applica- 
tion to boiler plants. Several installations 
are illustrated. The Air Preheater Corp. 


VALVES, TRAPS, PIPING 


Bonnet Valves—'‘Pressure-Seal” bon- 
net valves are described and illus- 
trated in Form AD-1819. Includes sizes, 
dimensions, ratings and tests for gate, 
globe, angle and stop check valves as rec- 
ommended for high pressure and high 
temperature service. Also explains oper- 
ating advantages of the valves and tells 
how the pressure seal is made. Crane Co. 


Valve Bulletin -—- Catalog Section 
226 12-H describes various types of 
company’s cast steel pressure-seal bonnet 
valves. Information on choosing the best 
size valve for your service is given in one 
page of the booklet under the title. “Cor- 
reiation of Valve Size and Pressure Drop.” 
Design and construction advantages of the 
valves are given and tables of pressure and 
temperature ratings. Edward Valves, Inc. 

Senet fate Valves — Bulletin 
22 Ppp. describes and illus- 
trates the ; 3 and construction of com- 
pany’s quick-operating valves, explaining 
their application to blow-off service and on 
fire protection, chemical process, soot 
blower, water column blow-down, and 
other types of pipe line. Included are tables 
of dimensions, weights and list prices. 
Everlasting Valve Co 


225 


Unions and Fittings — Twelve-pp 
228 Catalog 50 covers manufacturer's 
line of unions of all types, elbows, tees and 
fittings. It describes and illustrates special 
construction features and other advantages 
E. M. Dart Mfg. Co 


enon a Bulletin 
229 3 Pp, describes blow-off 
valves =) ‘ign a.m bollers, and covers 
seatiess, hard-seat and unit-tandem types, 
for working steam pressures from 400 
2500 Ib. Construction details and apereting 
principles are illustrated by cutaway draw- 
ings. Dimensions and specifications in- 
cluded. Yarnall-Waring Co. 


Welding Fittings and Flanges—Cata- 
230 iog and Engineering Data Book 211, 
a 262-pp > manual, —— complete dimen- 


sional data, weights and prices on com- 
pany’s welding fittings and flanges. The 
engineering section contains practical in- 
formation covering rformance under 
varying conditions of temperature and 
pressure, location and materials processed. 
The technical section covers properties and 
rating of pipe, fittings and flanges, line 
expansion and flexibility, support and 
anchorage of piping and fiow of fluids. 


Tube Turns, 
23 Steam Traps and Temperature Con- 
1 trols—Here is a comprehensive cata- 
log comprising many of company’s bulle- 
tins on steam traps and related equipment, 
including an illustrated steam trap selec- 
tion chart. Provides data on boiler steam 
traps, air eliminators, thermostatic steam 
traps and air vents, inverted bucket steam 
traps, temperature regulators and cooling 
controls, steam and water mixers, thermo- 
stats and strainers. Contains sizes, appli- 
cation data, prices. Sarco Co., Inc 


232 Steam, Air, Gasoline Traps — This 
32-pp illustrated catalog, No. 250, 
describes five types of thermostatic steam 
traps for pressures to 225 Ib; expansion 
steam traps pe. for steam to 250 lb; weight- 
operated traps for steam, air and gasoline 
service, pressures to lb; piston-oper- 
ated steam traps mt, pressures to 650 Ib, 
and also steam, air and gas separators. 
Includes capacity tables, installation dia- 
grams. W. H. Nicholson & Co 


233 Handbook on Fittings and Flanges 
Catalog wf-1950, 88 pp, is packed 
with working information on seamless car- 
bon steel welding fittings and forged steel 
flanges. In addition to presenting standard 
schedules with their specifications, list 
prices and sizes, book gives information on 
dimensional tolerances; American standard 
flange facings with dimensions; thread 
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practice; service 


standards and threadin 
+ chemical re- 


pressure ratings, ane 
quirements for ts and bolts; plus 
sizes and wall thic: + oe welding fit- 
tings in other metals. Grinnell Co., Inc 
23 How to Choose and Use Air Traps 
—Bulletin 202, 4 pp, descri' manu- 
facturer's complete line of air traps, cover- 
ing their selection and installation for 
automatic drainage of moisture from com- 
Pressed air intercoolers, aftercoolers. re- 
ceivers, separators, and drip points. Prices 
included. Armstrong Machine Works. 


235 company’s safety valve works and its 
important operating van es are ex- 
lained and illustrated in Bulletin 707. 
ncludes dimensions on flanged and welded 
inlet valve types, tables on superheat cor- 
rection factor, capacities in pounds of 
saturated steam per hour. Manning, Max- 
well & Moore, Inc 


Safety Valve Engineering Data—How 


236 Flanges for Severe Service — This 
4-pp bulletin describes and illus- 
trates a flange specially developed for serv- 
ices involving severe abrasion and corro- 
sives, and for use in suction and discharge 
service. Photos and sketches illustrate the 
flange and its parts. Also covers a flexible 
rubber pipe for use with abrasive or cor- 
rosive material, and an acid- and corro- 
sion-resistant duct. Goodall Rubber Co. 


237 To Make Valves Accessible — This 
little folder describes a sprocket rim 
with chain guide. The rim adjusts to fit 
all valve wheels and makes them readily 
accessible. Prices given. Babbitt Steam 
Specialty Co. 


INSTRUMENTS AND CONTROLS 


238 Instrument and Control Panels — 
Bulletin 773, 8 pp, explains how 
‘s panels are made and where they 
= operations of fabrication are 
, eee oe ne qo —- 
rilling, we ng. tting, painting, wiring 
The Hays Corp 


compan 
are u 


39 Remote Reading Flow Meters—Data 
Book 702, 32 pp, fully illustrates and 
xplains flow measurement 

offers suggestions for their solution. Meter 
bodies, differential devices and ng 
instruments are fully described. Republic 
Flow Meters, Co 


240 What’s Going On Inside?—Sight flow 
indicators for insertion a ipe 
lines carrying oil, steam, water, cooling 
liquids are described in Bulletin DD, 4 Pp. 
Covers both cylinder and window types. 
Ernst Water Column & Gage Co. 


241 Flow Meters—Bulletin 400-F2, 8 pp. 
features company’s meter for meas- 
one of steam, air, or gas flow in 1 or 
1% > i lines, and designed for instal- 
lation irectly in the line being metered. 
Illustrated with photos of meter, sectional 
and dimensional drawings, the bulletin 
explains how meter me discusses its 
advantages. Builders-Providence, Inc. 


Eptting the Ratio Totalizer to 
242 w ork—Twelve suggested applications 
of company’s ratio totalizer in automatic 
control circuits are described and illus- 
trated by diagram in 8-pp Bulletin 5450 
This new device is a pneumatically oper- 
ated control mechanism for ——- in- 
put control pressures and spring for 
to produce a single output control pres- 
sure. Applications in computing circuits 
include addition, subtraction, multiplica- 
tion and division, averaging and reversal 
of loading pressure. Hagan Corp. 


For Practical Men—That’s the title 
243 of this 24- opp. pocket-size booklet 
a mn testing in simple 
language. Packed with maintenance hints, 
it —_ electrical insulation, tells how 
it can tes es it go 
bad. It ee thi insulation 
tester and justifies n terms of 
long run economy and prevention of shut- 
downs. James G. Biddle Co. 


Air Locks—Bulletin S- 7 ip, de- 

scribing company’s and 
trip master controls for holding ~— #.— 
and control valves in position during fail- 
ure of y supply, is illustrated with 
pa. jagrams and line drawings. The 
wartwout Co. 
245 Flow Tube — Catalog 80, 4 PP. pre- 

sents engineering data on new 
primary element for measuring, regulating 


(Continued on page 116) 





The MONTANA POWER COMPANY 


buys VULCAN 


for this OUTDOOR PLANT 


Ambient temperatures ranging from — 40 to 100 degrees F. 
will mean many operating problems at the new Frank Bird 
Steam-Electric Generating Plant. Soot blowing, however, 
will not be one of these problems. Vulcan automatics will 
clean the boiler effectively, no matter what the weather. 

Driven by electric motors and blowing with steam, the 
fourteen Vulcans will need no anti-freeze devices—no 
special provision for lubrication, winter or summer. 

With all blowers operated by push buttons on the boiler 
panel, operators will not need to step outside the control 
room to keep the boiler and air-heater passes free from 
soot. They will have no reason to “‘forget’’ to blow soot in 
bad weather. They will have more time for other duties. 

Indoors or outdoors, you can depend on Vulcan for 
effective boiler cleaning over a long service life, with 


maintenance costs held to a minimum. 


VULCAN SOOT BLOWER DIVISION 
CONTINENTAL FOUNDRY & MACHINE COMPANY 


DU BOIS, PENNSYLVANIA 





Rated at 675,000 pounds per hour, this Foster Wheeler 
boiler will deliver steam from the superheater at 920 
psi and 905 degrees FTT. Firing will be with Bunker 
“C” oil and natural gas. 

The Vulcan installation will include twelve long 
retractable soot blowers, plus two controls for the 
special air-heater blowers. All will blow with steam 
and be driven by electric motors. An individual push 
button control for each blower is provided at the 
boiler operating panel 

Consulting Engineers: Ebasco Services, Incorpo- 
rated, New York City. 
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OVER 15,000 
BOILER PLANTS 
USE THESE 
BLOW-OFF Vi 


MADE FOR EVERY €RissuRE This is the famous Yarway Seatless Blow-Off 
Valve. Balanced, sliding, nitralloy plunger design 
eliminates seat—a common source of wear, clog- 
ging and leaking. Type B (above) for pressures 
50 to 400 psi, angle or straightway, single or 
tandem. Other types available for higher pressures. 
Complete description and specifications in Bulletin 
B-424 for pressures to 400 psi, or Bulletin B-433 
for higher pressures. 


a 
7-.hmumctc lf] 


This is Yarway’s Stellite-Seat Valve for pressures 
to 2500 psi. Shown here in open position. Disc 
bines a Hard Seat Valve (for blowing) and and seat ring are stellite-faced and carefully mated 
a Seatless Valve (for sealing) in a one- for tight seating, long life and hard wear. Angle 


The Unit Tandem— Yarway’s finest blow- 
off valve for high pressure service. Com- 


piece forged-steel body, flanged or socket or straightway, single or tandem combinations 
welding ends. Also available combining (hard seat—hard seat or hard seat—seatless) 
two hard-seat valves. For pressures to available. Complete specifications and description 
2500 psi. See Bulletin B-433. in Yarway Bulletin B-433. 


YARNALL-WARING COMPANY « 114 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


STEAM PLANT EQUIPMENT 





LETTERS TO THE EDITORS 





CONTINUOUS BLOWDOWN 
SYSTEM 


I HAVE READ with interest the 
description of Lahm’s continuous 
blowdown system as set forth in 
January 1951 issue, page 88. As de- 
scribed, this system is a simple 
scheme for handling continuous 
boiler blowdown, but there are one 
or two points in question which I 
would like to direct to Mr. Lahm. 

It is the writer’s understanding 
that continuous blowoff would be 
extracted from the boiler drum im- 
mediately below the low water level 
and would pass through a 3/4 in. 
valve into the settling chamber. As 
illustrated, it would appear that re- 
tention time and velocity through 
the settling chamber would pre- 
clude the possibility of suspended 
matter settling. Agitation in the 
settling chamber would be aggra- 
vated should there be sufficient pres- 
sure loss across the 3/4 in. valve to 
produce a flashing condition. 

Continuous blowoff control is ac- 
complished through one or possibly a 
combination of the stainless steel 
orifices and apparently discharge is 
directed to the sewer. If this is the 
case, a mixture of steam and water 
produced by the drop in pressure 
across the control orifices will be 
introduced to a sewer line. I have 
been under the impression that most 
municipal authorities prohibit such a 
practice and as a matter of fact, limit 
the maximum temperature for boiler 
water blowoff to the sewer. In other 
words, is it not true that most mu- 
nicipalities would prohibit the use 
of such a system? 

In order to overcome these ob- 
jections and recover heat from the 
continuous blowdown at the same 
time, we have found the simplest 
and most effective system to be a 
combination flash tank-heat ex- 
changer arrangement. For low pres- 
sure boilers and moderate continu- 
ous blowoff requirements the system 
may be further simplified by omis- 
sion of the flash tank and utilization 
of a heat exchanger placed in the 
continuous blowoff line preceding an 
adjustable control valve. 

M. C. McKeown 


BASIC POWER PLANT 
FIGURING 

WHEN WE ASKED, in the January 
issue, for comments from readers on 
the Basic Power Plant Figuring ar- 
ticles by William H. Engelman, we 
knew we would get a tremendous 
response. And we did. We already 
had scores of comments from read- 
ers, sent in at various times as the 
articles were published beginning in 
February 1949. 


Mar 


Here is just a sampling of the com- 
ments received on the return postal 
card from the January issue. Be- 
cause we haven't had time to ask 
each reader personally for permis- 
sion to publish his comment, we 
give only his initials and title. 


+ * * 


Just to let you know how much I 
enjoyed using Mr. Engelman’s tables 
and calculations. They are very 
helpful and I'd like to see more of 
them. 

O. F. F. 
Project Engineer 


+ * ” 


I have thoroughly enjoyed Mr. 
Engelman’s articles on Basic Power 
Plant Figuring. 

R. V. K. 


Power Engineer 
I think Mr. Engelman’s Basic 
Power Plant Figuring articles are 
GREAT. I would like to be notified 
as soon as this complete series is 
printed in book form. I will need 
several copies. 
W. S. A. 


Results Engineer 
* * * 

Mr. Engelman’s articles are very 
practical. I’ve been using them to 
instruct new men to handle effi- 
ciency reports and plant calcula- 
tions. Well written and _ simple 
enough for even our ashmen. I ap- 
preciate each article and have 
clipped them for my own notebook. 

H. M. L 


Results Engineer 
* * * 

Power plant calculations of great 
interest—would like to see them in 
book form. 

T. F. F. 
Mechanical Engineer 

Tell Engelman to keep them com- 
ing. 

W. F. A. 
Watch Engineer 

I think Basic Power Plant Figur- 
ing is best part of your magazine. 
Looking forward to its continuation. 
Would like to see something on hy- 
draulics. 

N. L. 
Chief Engineer 
* * * 

I really enjoy Mr. Engelman’s ar- 
ticles and think they should be con- 
tinued. 

F. F. P. 
Engineer 
* 7 * 

Mr. Engelman’s articles have been 

“tops” with our power plant person- 
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nel. Glad to hear they are to be is- 
sued in book form. Send me one as 
soon as published. 

A. V. E. 

Supt. of Power 

. - * 
Articles by Mr. Engelman are of 

great interest to me. Please continue 
to publish same. Also publish ar- 


ticles by Mr. Engelman in book form. 
T. B 


Chief Operating Engr. 
* * . 

Mr. Engelman’s articles are won- 
derful. Keep up the good work. 
When in book form send one c.o.d. 

J. A. F. 
Engineer 
* * * 

Please continue Mr. Engelman’s 
very valuable articles on Basic 
Power Plant Figuring. 

J. E. G. 
Chief Engr., Power House 
* 7. * 

Please do not discontinue Basic 
Power Plant Figuring articles. I find 
them very helpful. How about some 
articles on ammonia refrigeration? 


Chief Engineer 
+ * * 

I believe the articles on Basic 
Power Plant Figuring by Engelman 
are well written, clear, practical, 
concise and very helpful. I have 
saved each article for our reference 
file. 

H. K. B. 
Director of Engineering 
o > o 

How can I refresh my memory 
without Engelman’s fine articles on 
Basic Power Plant Figuring? 

G. A. H. 
Building Supt 
* . * 


Best set of short cuts and most 
clearly explained theories I have 


seen. 
C. M. J. 
Plant Engineer 
* * * 

Give us a lot of articles on Basic 
Power Plant Figuring. They are 
very timely. If and when in book 
form please advise me. 

J. W.B. 
Chief Engineer 
* * +. 

Engelman’s Basic Power Plant 
Figuring excellent. Source of re- 
view and new improvisations of de- 
sign, fresh treatment for both ex- 
perienced and inexperienced. If 
possible, could I have tear sheets of 
all articles? 

A. S. C., Chief Designer 
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compressors between regenerators and intercoolers. 


Interior view of Edward M. Graham Station showing the first 


Cubical casing 


5000-kw regenerative gas turbine unit. 
at left houses generator with top-mounted generator air cooler 


Turbine, combustors and 


First U.S. All-Gas-Turbine Power 
Plant — The Edward M. Graham Station 


HEN THE Bangor Hydro-Elec- 
tric Co. of Bangor, Maine, com- 
pleted and put into operation, on 
October 30, 1950, its new 5000-kw 
regenerative gas turbine generating 
unit, it reached two new bench- 
marks on the path of progress of 
the gas turbine in the United States 
One of these marks the fact that this 
} is the first installation of a new re- 
generative type of gas-turbine unit 
to go into central station service 
ssolely for power generation. The 
other marks the fact that this in- 
stallation is the first one planned 
las an all-gas-turbine power station, 
its connections with other plants be- 
ing only electrical circuits through 
which it delivers its power into the 
fompany’s transmission system 
The plant is the Edward M. Gra- 
ham Station shown in Fig. 5, located 
@t Veazie, on the Penobscot River, 
just outside Bangor, Maine. It was 
Mamed for Edward M. Graham, 
president of the Bangor Hydro-Elec- 
tric Co., who placed it in service on 
October 30. The station was engi- 
neered by Charles T. Main, Inc., of 
Boston 


General Design of Station 


Provisions are made in the design 
of the station for installation of a 
second duplicate gas turbine gener- 
ating unit, which has already been 
placed on order with the manufac- 
turer. The first of these regenera- 
tive-type gas turbine units was 
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selected! to provide standby and peak 
back-up for the hydro stations on 
the system in conjunction with its 
Diesel* capacity. Although rated at 
5000 kw, the new Bangor unit is 
equipped with a 6000-kw, 0.8-pf 
electric generator, with enclosed 
top-mounted air cooler, to take ad- 
vantage of the overload capacity in- 
herent in a gas turbine in regions 
of low ambient temperature. 

This gas turbine operates on No. 
6-Bunker C-oil. Fuel storage tanks 
and centrifuges for cleaning the oil, 
also necessary heating and pumping 
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facilities, have been provided for the 
two ultimate generating units, as in 
Fig. 4. Separate storage for light oil 
fuel also has been provided, for 
starting the unit before transfer to 
Bunker C and for purging the fuel 
lines before stopping. 

The gas turbine of this unit is of 
the compound cycle design, with a 
high-pressure gas turbine and a low- 
pressure gas turbine on separate 
shafts, in the same casing, as shown 
in Figs. 4 and 6. 

A water-cooled intercooler is 
placed between the first and second 
stages of air compression. Circulat- 
ing water for the intercooler and for 
the generator air cooler and lubri- 
cating oil cooler is obtained from the 
Penobscot River, on the bank of 
which the station is built, Fig. 5. A 
regenerator, heated by the turbine 
exhaust gas, is located between the 
second stage of compression and the 
six combustion chambers to preheat 
the combustion air and reduce fuel 
requirements. Intercooler and re- 
generator are divided into 2 sections. 


Operating Cycle 


The operating cycle, Fig. 2, is this: 
Assuming the unit to be operating at 
rated load, air from outside the 
building is led through an under- 
floor duct to the inlet of the 1-p air 
compressor. This compressor com- 
presses the air to approximately 42 
psia absolute and 316 F. From the 
l-p compressor discharge, the air 





600 GPM, 13,843,000 BTU/HR 
INTERCOOLER 


64,840,000 BTU/ 
NO 6 FUEL O11 


41.5 PSIA 42.2 PSIA 
S32sxw_ 95F 316 F 


5000 Kw 
17,065,000 8TU/H 





“are a 
<< —_$_4SAIAWIY 


sor 
25,291000 BTUMR 72 Lessec 


141PSIA, 475° 
REGENERATOR 


Fig. 2. Cycle and partial heat balance diagram for 5000-kw gas 
turbine at 80 F and 1000 ft above sea level, burning No. 6 fuel oil 


Fig. 3. 


set, to show relative 


flows through ducts to each section 
of the divided intercooler, where its 
temperature is reduced to 95 F, still 
at approximately 42 psia. From the 
intercoolers, the air flows through 
ducts below the unit to the intake 
of the h-p compressor which raises 
its pressure to 128.6 psia and 347 F. 
This air flows then through the re- 
generator, where its temperature is 
further raised to 690 F; it then enters 
the combustors, where 3500 lb per 
hr of No. 6 fuel oil are burned, rais- 
ing the temperature of the air and 
combustion gases to 1500 F at 128.6 
psia. 

The combustion gases enter the 
h-p turbine and expand through h-p 
and 1-p turbines. The h-p turbine 
drives the h-p compressor and, 
through reduction gears, the gener- 
ator and exciter at constant speed. 
The 1-p turbine drives the 1-p com- 
pressor at variable speed with vari- 
able load. The exhaust from the 
l-p turbine passes through the 
regenerator, heating the combus- 
tion air flowing to the combustors. 
In the regenerator, the tempera- 
ture of the exhaust gases is re- 
duced to 475 F at atmospheric pres- 
sure and the gas exhausts through 
the overhead ducts shown in Fig. 1. 

The complete 5000-kw gas turbine 
power plant and control was manu- 
factured by General Electric Co.— 
a completely coordinated design sup- 
plied as a package unit, to require 
a small and relatively inexpensive 
foundation. It is expected that even- 
tually it can be made fully auto- 
matic, with remote supervision and 
control. Estimated cost is under 
$200 per kw installed. 

The power plant building and 
permanent structures are simple and 
less expensive than those of a steam 
plant. Water requirement for cool- 
ing purposes is only from 1/4 to 1/6 
that required for condensing in a 
comparable steam plant. On Jan- 
uary 1 the price of Bunker C oil 
was about two-thirds that of pre- 
mium Diesel fuel in Bangor, Maine. 

This gas turbine unit may be 
placed on the line from cold in 15 
min.—important when the plant op- 
erates at light load factor on the 
peak of the load. It is expected to 
require much less attendance and 
lower maintenance charges than 
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Artist's design perspective of 5000-kw gas turbine generator 
location of elements 


all on one level 
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Fig. 5. General air view of new Edward M. Graham Station. 


Installation outline of main machinery, piping and heat exchanger components 


Fuel-oil storage tank at 


extreme left; circulating water pump house, at center right, on bank of Penobscot River; 


switchyards in background 
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Fig. 6. Phantom cross-section of 5000-kw regenerative compound gas turbine shows how high-pressure and low-pressure elements are 
mounted with shafts on same center line; high-pressure turbine exhausting direct to low 


comparable plants of other types. 

Details of construction® of the 
unit are shown in Figs. 3, 4 and 5. 
One feature is that all piping and 
ducts between the elements are be- 
low the unit, except exhaust ducts. 
This plant incorporates no piping 
at turbine inlet temperature 


Details of Gas Turbine Unit 


The gas turbine unit consists of a 
2-stage high-pressure and a 1-stage 
low-pressure section, Fig. 6. The 
h-p gas turbine and the h-p axial 
type air compressor are mounted 
on the h-p shaft with six combustors 
arranged around the inlet of the 
h-p turbine. The 1-p turbine and 
the 1-p axial type air compressor are 
mounted on the 1-p pressure shaft. 
These two separate shafts are ar- 
ranged on the same center line. One 
unique feature of construction is 
that the six combustion chambers 
discharge directly into the first stage 
nozzles of the h-p turbine. The sec- 
ond stage of the turbine exhausts 
directly into the single stage of the 
l-p turbine without any piping or 
duct work between them. 

A total of only 3 stages is used in 
the turbine for the pressure ratio of 
9 to 1. This permits the use of a 


» high energy, particularly in the first 


5 stage 


so that there is a substantial 
} temperature drop from the turbine 
finlet temperature of 1500 to the 
)buckets of the first stage, which op- 
feraves at approximately 1300 F. The 
turbine is designed for continuous 
jperation at 1500 F turbine inlet 
emperature and is expected to pro- 
_— a kilowatt hour at the genera- 
for terminals for 12,900 Btu at rated 
sconditions, based on 18,400 Btu per 
ab. Bunker C fuel oil 
| The h-p turbine operates at ap- 
proximately 8700 rpm and drives the 
600-rpm electric generator and its 
connected exciter through reduction 
gears. All essential operating aux- 
iliaries are shaft driven from an ac- 
cessory drive take-off mounted on 
this reduction gear 
The 1-p turbine normally operates 
at approximately 7700 rpm but at 
r Power Ger 


S$ paper 
machine was 


part load will operate at lower speeds 
to benefit cycle efficiency. 


Turbine Materials and Cooling 


Both the 2-stage h-p turbine and 
the single-stage 1-p turbine have 
overhung rotors permitting the 
closely stacked construction. 

The main body of both turbine 
stator and rotor operate at relatively 
low temperatures and are made of 
low alloy carbon steel with a welded- 
on rim of high-temperature aus- 
tenitic material, while a small re- 
gion in the hot gas path, thermally 
isolated from the main frame, is 
made of austenitic material to with- 
stand the high gas temperatures. 
Water cooling is used on both the 
turbine stators and rotors, about 30 
gpm being required. The turbine 
stator is cooled by water passages 
in rings and in the low pressure 
turbine rotor support brackets. 
Rotors are cooled by heat transfer to 
stationary cooling pads adjacent to 
the turbine wheels. 

The unit is equipped with a self- 
contained lubricating system, includ- 
ing a main lubricating oil pump, 
gear-driven from the accessory drive, 
an a-c and d-c motor-driven emer- 
gency centrifugal oil pump, two cool- 
ers and the necessary supply and 
storage tanks. 

The combustors are _ intercon- 
nected with flame tubes to ignite all 
burners as soon as one is ignited, 
which is done by means of two 
spark plugs and ignition transform- 
ers. Air-atomizing fuel nozzles are 
used for oil firing. The turbine is 
started on Diesel oil and the heavier 
fuel oil is admitted only after the 
pipes and Bunker C tank are heated. 
A variable-stroke fuel pump is gear 
driven from the accessory drive. 


Control of Unit 


Primary control of this unit is by 
regulation of the fuel flow rate. This 
is done by a fuel regulator and elec- 
tro-hydraulic governor. This gov- 
erns speed, cuts back on fuel flow if 
turbine temperature rises above safe 
level; limits rate of change of turbine 
temperature; provides control of 
fuel during starting and at low 
speed; and is equipped with adjust- 
able constant fuel stop to maintain 
constant load on the unit. The con- 
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-pressure turbine with no piping between them 


' 


trol system also includes compressor 
guide vane adjustment. Overspeed 
protection by overspeed governors 
is entirely independent of the nor- 
mal governor. 

Cooling water consumption of the 
various elements is expected to 
be: —Intercoolers, 800 gpm; gener- 
ator air coolers, 170 gpm; oil coolers, 
100 gpm; turbine cooling system, 30 
gpm; total 1100 gpm. 

Starting power for the h-p tur- 
bine is provided by a 100-hp 3600- 
rpm motor connected through an 
over-running clutch to an auxiliary 
drive shaft on the main reduction 
gear. This motor supplies starting 
torque to 5650 rpm of the 8700 rpm 
shaft, at which speed it is discon- 
nected by the over-running clutch 
and the gas turbine accelerates to 
full speed with no further assistance. 
Also, to materially reduce the start- 
ing time, a 40-hp motor is direct- 
connected to an extension of the 
l-p compressor shaft through an- 
other over-running clutch. A turn- 
ing gear is also provided for initial 
turning of the h-p turbine shaft at 
1 rpm. This gear is to assist in break- 
away torque and to establish bearing 
oil film. 


Intercooler and Regenerator Details 


The intercoolers are series coun- 
terflow, designed for 90 per cent 
effectiveness; each has two remov- 
able cores of spiral-wound fins sol- 
dered to 1-in. O.D. admiralty metal 
tubing. Tube sheets are of Muntz 
metal and the cores are mounted in 
a pressure casing with 22 in. inlet 
and 20 in. outlet air pipe connec- 
tions. 

In the regenerator, the high-pres- 
sure air flows outside the tubes in 
the cylindrical shell space while the 
exhaust gas at atmospheric pressure 
flows inside the tubes. The regen- 
erator is designed for 75 per cent 
effectiveness, and 1-in. diameter 
tubes are employed to permit easy 
cleaning and low cost. Each of the 
two regenerator units contains 2500 
1-in. tubes 20 ft long, total surface of 
26,200 sq ft. Maximum exhaust tur- 
bine gas temperature is 870 F, there- 
fore the entire regenerator is 
constructed of carbon steel. The 
pedestal opposite the gas inlet slides 
to care for thermal expansion. 











Good Pipe Labeling Aids Operation at Edgar Station 


One outstanding feature of the new re- is the complete and effective identification legends on every item tell what the equip- 
heat turbine-generator installation at the system for all piping, valves and auxiliaries. ment is, where the piping leads and what it 
famous Edgar Station of Boston Edison Co. These photographs show the way in which is carrying, and also what the valves are for. 

No piping color identifying code is used. 
Instead, all piping and equipment insulation 
is painted the same light grey and the leg- 
ends are sharply stenciled right on the insu- 
lation in black. For uninsulated equipment, 
white lettering is used. 

This system of marking is used throughout 
the new installation. This is a 65,000-kw, 
(81,250 kw capability) reheat turbine gen- 
erator, supplied by a single steam generat- 
ing unit with steam at 1450 psi, 1000 F, with 
reheat to 1000 F. Is was installed in 1949. 

Edgar Station was the first to install, in 
1925, @ commercially practicable 1250-psi, 
725-F boiler, with reheat to 725 F at 375 
psi. Since that time, the station has used 
reheat in all subsequent units. Thus it was 
a complete reheat station right from the 
beginning. 


Jto Oniuvaa 


+ ee 
‘wowore 

















T IS NOW POSSIBLE for many 

power engineers to obtain gas for 
boiler fuel in parts of the country 
where it has not hitherto been avail- 
able. This has been brought about 
by the great expansion in the na- 
tion’s natural gas pipeline systems 
during the past few years. In some 
cases, the natural gas is mixed with 
manufactured gas, in others it is not. 
In some cases, the gas supply is 
available only during a portion of 
the year; in others, the year around 

In any event, utility and indus- 
trial power plant managements, 
learning that gas for boiler fuel will 
be available part or full time, call 
on their power engineers to consider 
what can be done to burn it. “No 
ash; clean, simple to handle; no stor- 
age problems—ought to be a cheap 
fuel,” they say 

Correct—in a great many cases. 
The local gas utility will give engi- 
neers and management every co- 
operation in utilizing as much ges 
as is available, to reduce steam costs. 
In fact, under many conditions, the 
engineers of the gas utility may be 
the only ones able to analyze cor- 
rectly all the factors involved. These 
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engineers, together with the engi- 
neers of gas burner manufacturers, 
have most of the technical data nec- 
essary. Also, competent consulting 
engineers are available, who know 
the technique of gas burning and 
can help analyze the economics of 
it. In short, there is a great deal of 
information available on how to ana- 
lyze the benefits of burning the gas 
available. 

It is not the purpose of this article 
to show how and why it may pay a 
given plant to burn gas. Rather, this 
article assumes that the engineer 
wants and needs to know about the 
physical details of burning it in his 
particular plant. These must be 
taken into account in determining 
whether it will pay to burn it. 

Furthermore, this article proposes 
to discuss gas-burning fundamentals 
in what are commonly considered 
power boilers, of the types shown 
in Fig. 3. Many types of “package” 
boilers are especially designed for 
firing with oil and gas and many of 
them are available in capacities up 
to 300 and even 500 hp. However, 
such package units are designed zs 
complete assemblies to burn gas or 


Fig. 1. Gas burners installed to fire a 
typical industrial steam generating unit 


oil, with all items coordinated by 
each designer and manufacturer 
especially for their particular make 
of steam generator. For obvious rea- 
sons, they are not discussed here 
but will form the subject of another 
article. 


Converting Boilers to Gas Firing 


In general, unless there is some 
unusual condition, it is not difficult 
to adapt modern boilers, now fired 
by coal or oil, to burn gas. 

The common situation is conver- 
sion of existing boilers to burn gas, 
retaining the existing fuel-burning 
equipment as supplementary during 
the gas-burning season and return- 
ing to it if the gas supply has to 
be shut off. In many parts of the 
country, boiler plants have already 
been designed for coal and oil burn- 
ing. Such plants can easily add gas, 
since furnaces well designed for coal 
and oil are satisfactory for gas or can 
be made so without too much ex- 
pense. Some of the newer plants, 
both utility and industrial, have 
been designed to burn any of the 
three fuels, an example being the 
boiler of Fig. 3C. 

It must be emphasized, however, 
that burning gas differs in some im- 
portant respects from burning oil or 
pulverized coal. For one thing, gas 
usually burns with a non-luminous 
flame, hence the amount of radiation 
to heat absorbing surfaces is differ- 
ent. For another thing, the ideal 
furnace would be no larger than 
needed to enclose the gas flame, but 
the actual furnace shape must be 
somewhat different. Because of 
cleaner combustion, the heat trans- 
fer through boiler and water wall 
tubes is higher, hence interior tube 
surfaces must be really clean — that 
is, feedwater treatment must be 
right. 

Now that many modern boilers 
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are designed to have completely wa- 
ter-cooled furnaces, problems of ra- 
diation, flame temperatures and the 
like in these boilers must be taken 
into account. 


Gas-Fired Power Boilers 


Gas burners are firing power boil- 
ers ranging all the way up to 600,000 
Ib per hr of steam or even higher. 
Typical boiler installations for gas 
firing are shown in Fig. 3. 

The engineer who designs gas 
burner installations must deterniine 
accurately the maximum safe hieat 
input to the boiler—if troubles in 
the form of blistered and warped 
tubes are to be avoided. There is 
but little standardization to aid the 
engineer in the proper selection of 
gas burning equipment for boilers 
larger than the domestic and com- 
mercial heating units. 

Three general classes of power 
boilers are available for gas firing; 
the brickset, the firebox and the wa- 
ter-wall furnace boiler. 

Brickset boilers ordinarily offer no 
serious problems in the conversion 
to gas fuel. Most designs of burners 
can be installed without too many 
changes in the combustion chamber. 
The refractory, when hot, aids in the 
combustion of the gas-air mixture. 
And if ample flame travel is possi- 
ble, there is no difficulty in complet- 
ing combustion before the cold 
surfaces of the boiler are reached. 

Brickset boilers include the hori- 
zontal return tubular, the straight- 
tube of either horizontal or vertical 
type, the bent-tube of the three 
drum or four-drum type, and the 
cross-tube boiler. 

Usually the brickset boilers have 
walls 18 to 27 in. thick, either in- 
sulated or not insulated. Some of 
these boilers are fitted with air- 
cooled sidewalls through which all 
or part of the air for combustion is 
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passed before it enters the fuel bed. 

Larger boilers are often equipped 
with water-cooled walls. These may 
be covered with refractory, to re- 
duce maintenance and slag when 
burning coal; or the tubes may be 
entirely or partially expos«d. 

The firebox class of boilers, in- 
ternally fired, is found commonly in 
smaller sizes, generally on low-pres- 
sure work. Included in this class are 
Scotch marine boilers, locomotive 
boilers, and both up and down draft 
types of two-pass boilers. Such boil- 
ers have mechanical and combustion 
problems not found in brickset boil- 
er designs, when considering instal- 
lation of gas conversion burners. 

A gas burner is fundamentally a 
mechanical device for producing a 


Fig. 2. 


good mixture of fuel gas and air. 
There are two general types of gas 
burners 

1 — Nozzle-Mixing 

2 — Pre-Mixing 

The first type may be again di- 
vided into multi-tube and register 
types. The various types are shown 
in Figs. 5 to 16. 


Characteristics of Burners 
All multi-tube burners have ad- 
justable louvers or doors for con- 
trolling supply of air to the burners. 
Sometimes the louvers are fixed in 
position to give satisfactory opera- 
tion, the air flow being controlled by 
the boiler dampers. The louvers 
then serve merely to shut off air 

when burner is out of service. 


Location of major interstate natural gas pipe line systems as of 1949 (From 


Gas Facts 1949, By AGA) 
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Fig. 3. Diagrammatic cross-sections showing various types of power plant boilers that have been fired with gas 
and even exceeding |,000,000-ib per hr for + tw 

also be built for tangential corner firing. 

straight-tube header 

also have one or two longitudinal drums. 

i—Horizontal 

furnace boiler for combination firing. K—Vertical, 


A—Two-drum, vertical-unit, 60,000-ib-per-hr 


bent-tube 400 hp boiler 


stoker or with oil or gas by combination burners. 
industrial boiler, 
E—Large radiant- type boiler for 


central-station 

Multi-tube burners are essentially 
low-pressure burners, operating 
best at gas pressures between 2 oz 
and 1 psi. Most of them operate on 
natural draft; a maximum draft of 
0.25 to 0.30 in. H.O should be avail- 
able to develop full boiler capacity. 

Register type burners are essen- 
tially high-pressure burners, oper- 














Fig. 3L. No, we didn't forget this one—the 
well-known and widely-used Scotch marine 
type boiler, frequently fired with gas 
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boiler. 
C—Modern 4-drum vertical boiler, 85,000 ib per hr, 
with water-cooled furnace, equipped for firing either with coal by spreader 
D—Two-drum Type RO 
with complete water-cooled furnace, burning natural gas. 
service, 


B—Low-head vertical 


6G—Cross-drum, 


hour. 


nace boiler. 
capacities up to 


ating best at pressures above 8 
ounces per sq in. Draft loss across 
register-type burners should be high 
enough to produce a definite spin- 
ning action in the air stream. This 
can best be done with forced draft. 

Pre-mixing burners mix the gas 
and air before they enter the fur- 
nace. They produce short, high-tem- 
perature flames, suitable for small 
combustion chambers. Their opera- 
tion does not depend entirely upon 
stack draft. 

There are many types of combina- 
tion burners available for burning 
gas and oil, or pulverized coal, oil 
and gas and some of these are shown 
diagrammatically. 

General Considerations 

Burners are installed in general 


as shown in Figs. 3 to 16. Details for 
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by coal, oil or gas. May 
-type boller, 77,500 ib per 
type boiler; same type may 
H—Inclined 2-drum integral fur- 
boiler. J—Two-drum integral- 
bent-tube, 4-drum boiler 


return tubular 
installation of a particular type of 
burner are usually furnished by its 
manufacturer. 
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Fig. 4. Cross-section through water-cooled 
wall of furnace designed specially for gas 
firing. For gas, one manufacturer protects 
tubes thus by extending ship-lap tile nearly 
to inside face of tubes. For coal or oil, tile 
need extend only to tube center-line 








On power boilers, it is general Table !. Comparative heat values of coal, oil and various gases: that is, assuming Btu 
practice to light off gas burners values given below table, 1000 cu ft natural gas = 6.94 gal oil = 83.3 Ib coal = and so 
manually, to use pilot burners on horizontally ecross each line 
to light the main burners, to oper- Natural | Coke Oven | Bituminous | Anthracite 

: : “. . oil | Coal Coal Gas | Ga Prod. G Prod. ©: Total 
pase pce Be ag hay niece good a Cubic Feet Gallons Pounds Cubic Feet | Cubic : Feet Cubic Feet | Cubic Feet tu 
duced draft fans, to install auto- ; Tees 
matic combustion controls, combus- 1000 6.94 83.3 = = = — 1,000,000 
tion safeguards, (flame failure 144 I. 12 

24000 167. 2000 38400 | 40540 164384 173662 





controls) and to require highest 625 434 52.1 1000 | 1056 449% 

standards of equipment, design and 592 4il 493 947 | 1000 | 4259 

operation. In many plants, a multi- 146 1.0! 12.2 234 «| 247 1050 

plicity of old boilers has been re- 139 97 1.6 = | 222 ~«| 235 | 1000 

placed or is being replaced by a | | 

very few larger modern steam gen- — is based on: natural gas, 1000 Btu per cu ft; mS ie Btu per gel: Fa & Btu per 

erating units, hence safety and iy ti pe out *Zoal, 12,000 Bi per i _ up) u a6 cu s “ ra e 4 os gas, 

reli ility “VIC : . - w, I itu va °' er ee uivalen cubic feet of natural gas f 

er eye aerti oe ton “ot cod found roy follows: (24,000 (from. table) X 13,000 + 12,000, which is 26, 000" cu Pt. 

some of the things the power engi- Table Il. Some physical characteristics of natural and manufactured gas 

— needs to know about burning | Natural | Natural Manufactured 

gas in modern power boilers. ins ie Ses 
Proper selection of burners for a 

given boiler is not merely the simple Formula 75-80% CH, | 92.8% CH, | 

matter of installing sufficient gas 25-20% CoH.| 5.4% CoHs 

burning capacity to develop the de- _— at 60 Hag 30 in. mercury Gas Gas 

sired rating. The load characteristics Moleculer weig 36.00 17.05 

ey - , Specific gravity of gas (air equals 1) 0.661 } 0.589 

of the plant exert an important 1N- Density of gas, Ibs per cubic foot... 0.05059 | 0.0451 

fluence. Special attention must be Cubic feet of air to burn one cu. ft. of gas 11.0 

given to maximum and minimum _ Btu per cu ft of gas (Gross). | 1150. 

loads, also intermediate loads. Shape _ Limits of inflammability %/ gas, “lower limit, in air 49 

of combustion chamber is another Limits of inflammability % gas, upper limit, in air} 13.8 

important factor. Arrangement of Max. rate flame propagation in |" tube, ft/sec 2.4 


any ate in of 
| meosconngiineesrechor mile po Table III. Comparative data on various commercial fuel 
other factors must be considered. Constituents 
These are discussed in detail by Kinds of 
A. D. Frydendall in Reference 1 (at Fuel Gas 
the end of this article). In most 
cases, the consulting engineer and 
the gas utility engineer can advise 
pe Fanta engineer best on the type shits: 
of burner to fit his particular con- : 
ihias Pittsburgh 
ditions. Nataniihian 
T k J . r 0.0 0.0 J } F 967 0.57 9.20 94.7 
Piping Systems for Gas an , soe : 


Natural gas flows through? pipe- _ Cleveland 80.5 182 0.0 0.0 0.0 00 0.0 1.3 113! 0.65 10.75 9.30 
Oil Gas— 


lines for hundreds of miles from “¢,) Francisco..29.7 0.0 44 465 0.3 124 44 2.3 578 0.453 4.88 98.19 
producer field to power plants by C):buretted 
way of booster stations, at pressures Water Gas... 7.6 2.4 10.7 38.1 0.7 334 3.3 3.8 533 0.676 4.38 99.10 
ranging from 100 to 500 psi or more. Blue Water Gas. 0.70. 0 47.3 06 43.5 3. 4 302 0.559 2.24 93.22 
It is reduced at the power plant to Rich Coke Oven...35.4 } 2 468 02 64 2:4 ’ 605 0.42 5.15 98.37 
pressures of about 10 psi or less. Lean Coke Oven.27.3 0. O 575 03 61 2. 7 497 035 431 93.61 
Gas is delivered to power boilers Bituminous 
at a standard or base pressure which Producer 3.0 J 0 140 06 270 4. . 150 0.86 9.65 763 
may be four ounces, or eight ounces Tabje IV. Boiler efficiencies when burning gas. (C. George Segeler, Utilization Engineer, 
or a as two tle: yo psi. American Gas Association, Heating, Piping & Air Conditioning, February 1948) 
tees pay Spd ot pec 3 peated! Boiler Efficiencies for Mixed Coke Oven and Carburetted Water Gas 
: ee S 545 Btu per cu ft; 13.9 per cent ultimate CO, 
with a positive displacement dry p P p P Fi ' . F 
type meter indicating cubic feet of co. tom onl, callers, wee <i 
gas delivered. When gas is delivered ? ai 300 400 500 600 
at pressures greater than about four ; 78.5 755 15 68.0 
ounces, the positive displacement 2 10 79.0 76.0 725 69.0 
dry type meter may be equipped 9 79.2 76.5 73.5 70.5 
with a recording pressure and vol- 10 79.5 77.0 74.5 71.5 
Wl 
12 
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ume gage so the average pressure 80.0 77.5 75.0 72.5 
maintained can be determined. Large 80.5 78.0 76.0 73.0 
flows of gas may be measured with Boiler Efficiencies for Natural Gas 
standard orifice type flow meters. 1000 Btu per cu ft; 11.79 per cent ultimate CO. 

The pipe which delivers gas to the Percent Percent Flue gas temperature, F 
power plant should be black steel, co, excess _ - - - 
amply sized, with as few bends as ie air _————«300 400 500 700 
possible. The bends should be long 6 77.0 73.0 69.0 J 62.0 
and gradual to keep friction loss to 7 78.0 74.0 71.0 J 64.5 
a minimum. All pipe joints must be . 78.5 75.0 73.0 : $7.0 


: ; 79.0 76.0 74.0 ; 68.5 
tight. There should be no sags in 10 195 170 75.0 } 70.0 


the pipeline; condensation may col- - ~ epee : 

: ~ These efficiencies include “moisture loss" and also a 5-per cent “radiation and unaccounted for loss.” 
lect in the sags and obstruct the gas It is not felt right to extend the date to the ultimate CO, percentage since at least 20 per cent 
flow. See that pipe hangers are excess air must be allowed in the flue gases as a margin of safety. 
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Fig. 5. Cross-section of multi-tube gas 

burner with gas orifices at center of cross- 

shaped tubes. Gas orifices |; refractory 

tubes 2; air louvers 3; gas manifold 4. This 
is vertical cross-section 


sufficient in number and are kept 
in good mechanical condition 

Before pipe is placed in the line, 
it should be swabbed thoroughly to 
remove all traces of oil, scale, chips. 
And before the final connection is 
made, the pipeline should be blown 
out with air to drive out all dirt 

Horizontal pipelines should drain 
to the riser, and the riser to the 
meter should have a drip. The drain 
pipe below the drip should be fitted 
with a valve, and with a plug or cap 
to prevent discharge of gas, should 
the valve be opened accidentally. A 
tee instead of an ell should be fitted 
at the bottom of all risers, with the 
bottom outlet plugged or capped. 
Drips should be protected from 
freezing. Gas pipe exposed to sudden 
changes in temperature ought to be 
fitted with expansion joints 

No gas service lines should be con- 
nected to the pipe serving the boiler 
at any point between the meter and 
the burner or group of burners 
Where branch lines are to be con- 
nected to a gas pipe, they should 
take off from the top or side 

Leads from gas header at boiler 
to individual burners should be pro- 
portioned to obtain uniform pressure 
at each burner. They should be large 
enough in diameter to insure ade- 
quate pressure behind the burner 
control. If more than one boiler is 
served from the gas line, a sub- 


Fig. 8. Register type burner with gas mani- 

fold dividing air stream. Refractory tuyere 

block 1; gas orifices 2; gas manifold 3; oil 

burner 4; air register 5; diffuser cone 6 
outer windbox wall 


Fig. 6. Cross-section of multitube gas burner 

with gas orifices at periphery of round tubes. 

Orifices, |; refractory tubes 2; air door, 3; 

gas manifold 4. This is vertical cross-section 
through one tube row 


header is used, with a shut-off valve 
for each boiler. 

As a special safety feature in the 
header and subheader system, vent 
lines are generally specified, to stop 
gas from entering the combustion 
chamber when the boiler is shut 
down. A small vent pipe fitted with 
a valve is connected to the end of 
the header and extended to the out- 
side of the building, terminating in 
a screened weatherproof outlet. For 
maximum safety, an individual vent 
line is installed for each boiler. 

When the subheader valves and 
the burner cocks are closed (out of 
service) and the valve in the vent 
line is open, any gas that may leak 
past the subheader valve will pass to 
the outdoors. The valve in the vent 
line is, of course, kept closed while 
the gas burners are in operation 

Shut-off Valves 

Each boiler should have a manual- 
ly-operated main shut-off gas valve 
of the lubricated plug type, with 
handle always in position. The on- 
and-off positions of the handle, with 
direction of rotation to open and 
close, should be clearly indicated 
There should also be a_ shut-off 
valve outside the boiler room to 
shut off the gas in an emergency. If 
the boiler is to be shut down a long 
time, the line may be disconnected 
and a blind flange, or screwed plug 
or cap, installed. 


Fig. 9. Register type burner with gas ori- 

fices at periphery of air stream. Refractory 

tuyere block |; gas orifices 2; gas manifold 

3; oil burner 4; air register 5; diffuser cone 
6; outer wind-box wall 7 
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Fig. 7. Register type burner with gas ori- 

fices in center of air stream. Refractory 

tuyere block !; gas orifice 2; oil burner 3; 

gas manifold 4; air register 5; diffuser 
cone 6 


Gas Pressure to Burner 

Unless the pressure of gas de- 
livered to the boiler furnace is main- 
tained at, or boosted to, the design 
value of the burner, it may be im- 
possible to operate a sufficient num- 
ber of a group of burners to carry 
the boiler load. And even if the 
burners are operated at a pressure 
reduced below design value, inabil- 
ity to turn down the gas burners at 
a sufficient ratio makes it difficult to 
meet varying load demands on the 
boiler. 

A burner that operates on gas 
pressure of 8 psi delivers four times 
more heat than if the gas pressure 
is only one-half pound. 

Each boiler ought to have its own 
gas regulator at the burner intake 
manifold to insure a constant pres- 
sure. The regulator, where used, 
should maintain the gas pressure to 
the manifold within + 10 per cent 
of the burner operating pressure at 
all rates of flow from maximum to 
minimum. 

Where gas is delivered at too low 
a pressure to meet burner require- 
ments, a booster is often used to ob- 
tain the desired value. Centrifugal 
boosters, either single or multi-stage, 
are preferred by gas engineers. Gen- 
erally they are direct-connected to 
an electric motor, but may be driven 
by a steam turbine. In large boiler 
plants, duplicate sets are installed, 


Fig. 10. Pre-mixing ges burner. Gas orifices 
|; primary air control 2; secondary air con- 
trol 3; flame retention nozzle 4; refractory 
tunnel 5; spark plug 6; pilot burner 7; flame 
electrode 8; damper 9; blower |! 





Fig. 11. Recently-developed combination 

oil-gas burner, natural or forced draft. No 

movable blades. Air vanes to provide fixed 

turbulence over entire load range. Adijust- 
able for long or short flame 


one preferably steam-turbine-driv- 
en, the other electric-motor-driven. 

Boosters must be gas-tight at all 
times. They should be checked reg- 
ularly for tightness. If the casing 
bolts are spaced too far apart, gas 
leakage may occur at the joint. 

Stuffing boxes on gas boosters may 
cause difficulty. If they are set just 
tight enough to prevent gas leakage, 
they may run hot. If they are set 
just loose enough to keep cool, they 
may leak gas. Gas engineers suggest 
use of graphited lead wool or soft 
graphite asbestos for packing the 
stuffing boxes. This material is 
claimed to maintain gas tightness 
without too much heating of the 
boxes. Rotary seals of the spring- 
loaded carbon-ring type have been 
tried, with excellent results. 


Treatment of Feedwater 


Proper treatment of feedwater in 
the gas-fired power boiler is exceed- 
ingly important. The boiler must be 
kept clean internally as well as ex- 
ternally. The gas-fired boiler has an 
extremely high heat input rate in 


the portion exposed to radiation 
from the hot walls of the combustion 
chamber. 

The feedwater should be checked 
regularly. Adjustments of feedwater 
treatment should be made at once 
when tests indicate need of change. 
Scale and mud must be kept out of 


Fig. 14. Nozzle pre-mix burner designed 

for 5 hp to 300 hp boilers. Operates under 

manual or automatic control on gas pres- 

sures from 4 oz to 3 psi. Uses double venturi 
principle 


March 


Fig. 12. In fan-mix burner, gas passes through 
chamber and out through orifices in end of 
driver arm. Reaction of discharge rotates 
driver arm like a turbine, rotating fan which 
supplies air for combustion of gas 


the gas-fired boiler. The power en- 
gineer may want to place this re- 
sponsibility for proper feedwater 
treatment in the hands of a special- 
ist. In that case he would function 
as an inspector to see that the treat- 
ment is checked regularly and cor- 
rected whenever necessary. Even a 
thin coat of scale must be regarded 
as objectionable in gas-fired boilers. 

Proper treatment of feedwater in 
gas-fired boilers assures freedom 
from blistered tubes, reduced main- 
tenance costs, less interruption in 
operation, lower flue gas losses, de- 
creased furnace temperature, less 
need for taking the boiler out of 
service for cleaning and repair, and 
safer use of gas. 


Basic Gas Burning Principles 


The basic rules for operating a 
gas burner are simple. The gas pilot 
(or other igniting devices), valves 
and burners must be so arranged 
that, when the pilot only is in oper- 
ation, the gas from the burner, or 
any grouping of burners, will ignite 
positively, without any flashback or 
without any delay in ignition. 

Where a constant-burning pilot is 
used, the air-and-fuel mixture 
should ignite freely within the entire 
operating range of the burner, from 
maximum down to minimum deliv- 
ery of heat. When the gas is turned 
on or off by an automatic control, 


Fig. 15. Combination pulverized coal, oii 
and gas burner for multi-fuel installations. 
It is equipped with gas ring, burner for 
pulverized coal and oil atomizer. It is de- 
signed to handle all grades of coal, oil or gas 
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Fig. 13. Combination oil and gas burner, 

utilizing gas ring in burner throat, from 

which gas under suitable pressure issues in 

jets. Mixing of fuel and air by standard air 
register 


the burner flames should not flash 
back to the outside of the boiler. 
There should be no flashback at any 
point within the operating range of 
the burner. 

An air-and-gas ratio must be 
maintained that will insure complete 
combustion in the furnace space 
throughout the full design range of 
the burner. 

Backfiring of a gas burner may be 
due to: gas and air delivery cut 
down too far, or burner outlet area 
too large, or gas pressure too low 
Sometimes a burner outlet is in- 
creased by accidental burning off of 
the nozzles. This enlargement pro- 
duces an oversize burner hole; this 
decreases the velocity of the air- 
and-gas mixture to the point where 
combustion occurs within the open- 
ing of the burner. When operating 
at too high a temperature, the 
burner nozzles may get damaged. 


Starting the Gas-Fired Boiler 


In starting the gas-fired boiler 
furnace, its temperature should be 
brought up gradually, for only a 
limited volume of gas can be burned 
in a cold furnace. This rule applies 
especially to newly-bricked settings. 
Too rapid expansion of the refrac- 
tory should be avoided. Raising 
steam too fast injures the boiler as | 
well as the furnace setting. 

The burner flame must be essen- 


Fig. 16. Combination flare type burner, with 

gas burning ring in throat. Gas jets directed 

as shown whirling gas into air stream for 

good mixing provision for burning pulverized 
coal and oil as well 
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Fig. 17. Method recommended for installing 

pilot light with fan-mix type burner. Air 

damper adjusts pilot flame from blue te 

yellow, latter preferred for ease of observa- 
tion and checking 


tially stable, quiet, and free of pul- 
sations. Pulsations originate through 
the periodic forming of pockets of 
partially burned gas that ignites 
The causes of the pockets of un- 
burned gas may include: impinge- 
ment of flames on cold surfaces, un- 
ventilated areas in the boiler setting, 
inadequate supply of air to the 
burner, poor mixing of air and gas. 
The remedies may include: reduc- 
tion of gas input to the burner, 
changes in draft, replacing the 
burner with a different type. Air 
and gas velocities higher than speed 
of flame propagation might also pre- 
vent proper combustion. 

If difficulties in gas combusticn 
cannot be remedied by the power 
engineer, he should ask advice from 
the industrial service department of 
the public utility supplying the gas 

When the correct mixture of air 
and gas is used in the boiler, the gas 
flame is practically clear, with ongy 
a slight hazy appearance. When 
there is more air than needed to 
burn the gas, the flame becomes oxi- 
dizing. But when there is an excess 
of gas over the amount of air needed 
for maintaining perfect combustion, 
| the flame becomes reducing. To ob- 
} tain the proper flame condition, it 

is best to start with a reducing flame 

(an excess of gas over air), gradu- 
jally increasing the air supply until 
}the proper flame condition is ob- 

tained 


Lighting-Off 


A high-caliber, well-trained fire- 
man is the primary factor in safe 
lighting-off, to prevent back-fires 
j@nd furnace explosions. He must 
faithfully follow proper lighting-off 
rocedure. A typical procedure is 
iven below. It will be assumed the 

reman has assured himself that all 

rain valves are closed, that there 

water in the boiler and that all 
@ccess and observation doors are 
closed. 

He should then: 

Check all gas fuel valves at 
all burners to be sure they 
are closed 

. Thoroughly purge the furnace 
and passes for 5 min. at % of 
the air flow rate for maxi- 
mum rating 

3. Reduce the air flow to % of 
rating through the register of 
the burner to be lighted, leav- 
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Chart for determining the comparative value of fuels 


Fig. 18. Chart showing comparative costs of coal, oil and gas fuels 


9 
Example:—Coal of 10,000 Btu r ib costs $8 


With combustion efficiency of 


per ton. 
what is utilized cost? 


What is purchased cost per million Btu? 


Enter chart at 10,000 Btu on scale A, draw line through $8 per ton scale B, project it to scale C, 


col 
er million Btu. 


read $0.40 
.80 per million Btu. 


cost on scale E at $0. 


From this point on scale C, draw line though 50% scale D. Read utilized 


If ol! of 150,000 Btu is available, what price should be paid for it to have the same cost as for coal? 


Oil combustion efficien 


ic . 
From $0.80 on scale rf draw line through 85% scale D to scale C, thence to 150,000 on scale A. 


At intersection with scale B, read $0.10 per gal 


ing registers of other burners 
open. 

Insert a_ reliable lighting 
torch, having a_ substantial 
flame, into the lighting port 
of the burner to be lighted 
and make sure it is located so 
as to light the pilot promptly 
if a pilot is used or, if not, 
the main burner. 

A reliable lighting torch may be 
made of a dozen turns of ',-in 
asbestos rope, secured by a hairpin 
bend, on a 5-ft length of 4,-in. 
diameter steel rod. This torch 
should be kept immersed in a pot 
of light oi] at the boiler front 
Well-designed portable gas or oil 
burner type torches are also suit- 
able. Do not try to light a burner 
from hot refractory, or one burner 
from another or from burning 
waste thrown into the furnace 


. Open the main fuel valve at 
the burner slowly and light 
the gas, either from the pilot 
or the torch, in accordance 
with the manufacturer’s in- 
structions. 

If a main burner does not ig- 
nite within 5 sec after its fuel 
valve is opened, or if the 
torch, pilot or main burner 
flames blow out, the fireman 
should: 
a—Close the main burner 
fuel valve at once 
b—Remove the torch and 
turn off the pilot flame, if a 
pilot is used 
c—Adjust dampers, burner 
registers and fans for not less 
than 4 rated air flow through 
the setting 
d—Purge the furnace at this 
rate for at least 5 min before 
re-adjusting dampers and in- 
serting the torch for another 
attempt to light off. 
It will help the fireman greatly if 
the consulting engineer and burner 
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manufacturer arrange to have each 
burner equipped with proper inspec- 
tion window so that the fireman can 
see clearly the relative positions of 
lighting torch, pilot and main burner 
flames while holding the torch in 
position and opening the burner gas 
valve. The arrangement should per- 
mit him to stand comfortably erect 
but to one side of the lighting port. 

Typical arrangements are shown 
in Figs. 17 and 21, and comparable 
arrangements can be made for other 
types of burners. 

When the boiler is equipped with 
more than one burner, light one 
burner at a time. Never turn on all 
the burners and light them all at 
once. Do not leave one burner al- 
ready lit and try to light another 
burner until absolutely certain that 
the burner already lit has operated 
long enough so no slugs of air will 
flow accidentally from the pipeline 
and cut off the burner flame. With 
the flame cut off and the gas flow 
continuing after the slug of air has 
left the burner, an explosive mix- 
ture would exist in the furnace. 
Operation of one burnér must be 
safe before starting the next one. 

After the boiler has been brought 
slowly up to full pressure and is on 
the line, the controls may be 
switched from manual to automatic, 
depending on the type of control 
used. Necessary adjustment can then 
be made by following the instruc- 
tions of the manufacturer of gas 
burner controls. 


Automatic Combustion Control 


On power boilers today, the value 
of automatic combustion controls as 
an aid to the fireman in maintaining 
constant steam pressure, desired 





fuel-air ratio for best combustion, 
correct, constant furnace draft and 
desired load distribution among sev- 
eral boilers, is thoroughly under- 
stood. The power boiler installed 
today without some form of auto- 
matic combustion control is the ex- 
ception rather than the rule. 

Automatic combustion control as 
applied to the modern gas-fired 
boiler is preferably of the modulat- 
ing type. Three general types of 
automatic combustion controls are 
available: 1—fully automatic off- 
and-on; 2—high-low; 3—modulating. 

Off-and-on controls shut off the 
gas supply to the burner when 
steam pressure is reached and open 
the gas supply valve when the steam 
pressure drops to a predetermined 
lower value. They are usually not 
recommended for boilers larger 
than 75 hp, which are not discussed 
here. 

High-low or two-position controls 
work the same way except that they 
do not shut cff the gas supply but 
maintain a flame in the burner at 
all times and vary the gas flow from 
maximum to minimum to match the 
steam demands. 

The power boilers we are talking 
about in this article are usually 
equipped with modulating controls. 
These are either of the positioning 
or measuring type. The positioning 
type maintains a constant gas-air 
ratio by positioning mechanical link- 
ages connecting damper-actuating 
devices with the movement of the 
gas valve. Metering type controls 
maintain fuel-air ratio by measuring 
gas and air flows and using these 
measurements, by suitable mechani- 
cal or electrical amplification, to ad- 
just gas and air flow control mecha- 
nisms. 

Since metering type controls uti- 
lize fundamental laws of gas and air 
flow, they are able to maintain cor- 
rect proportions automatically at all 
times, compensating for variations 
in barometric conditions and changes 
in gas pressure. 


Various methods of connecting 


these controls are used, of which 
Figs. 19 and 20 show two simple 
and effective ones. 

Control systems may, of course, 
be much more elaborate than these, 
with complete metering of steam 
flow, air flow, gas flow, corrections 
for steam-flow, air flow, master con- 
troller to transmit control impulses 
simultaneously to several boilers 
and so on. However, when fuel gas 
is relatively cheap, it pays to keep 
controls simple, provided they are 
of the metering type to hold ratios 
constant over the load range. 

A number of extremely reputable 
and skillful manufacturers of control 
equipment supply metering type 
controls that employ the fundamen- 
tal laws of gas flow and permit turn- 
ing gas burners on and off without 
constant re-adjustment of the con- 
trol to maintain constant fuel-air 
ratio. 


Pilots and Flame Failure Rod 


Pilot gas lines are taken off a ver- 
tical gas supply line or off the top 
side of a horizontal line, and always 
upstream from the main burner 
valves and_ regulators. Constant 
burning pilots are required on the 
fully-automatic boilers operating on 
the on-and-off principle. They must 
burn continuously to assure safe and 
reliable ignition. On other types of 
boilers, the ignition may be effected 
either from a fixed pilot or a port- 
able hand torch; actually, the pilot 
flame is required only during the 
moment of burner ignition. 

Where a flame rod is used in- 
stead of a continuous burning pilot, 
wired to a manual reset valve, be 
sure it operates properly in case of 
low water, or flame failure, or when 
the steam pressure has reached its 
maximum. Make certain that the 
flame safeguard protection equip- 
ment is always in proper operation. 
The gas to both main burner and 
pilot must shut off in case of flame 
failure. 

To prevent possibility of explo- 
sions which may occur when light- 
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ing-off gas-fired boilers, several pre- 
cautions can be taken to help the 
fireman. The modern water-wall 
furnace boiler suffers the worst, in 
physical damage and cost of outage, 
from a furnace explosion. The haz- 
ard is greatest when lighting-off a 
cold boiler or hurriedly relighting 
after an unscheduled shut-down. 
Damage from lighting-off explosions 
seems to be greater than with “fir- 
ing” explosions. 


Safety Control System 


Reliable pilots for each burner 
seem to offset much of the lighting- 
off trouble and such pilots are high- 
ly necessary when firing at low rat- 
ing or when warming up a boiler 
before putting it on the line. 

However, one of the principal 
causes of burner backfiring and fur- 
nace explosions is leaving burner 
cocks open accidentally, permitting 
gas to flow into a furnace upcn 
opening the main fuel valve before 
lighting off. The resulting accumula- 
tion of gas is usually ignited by tl e 
insertion of the lighting torch. 

To prevent this, a special gas con- 
trol cock and gas safety control sys- 
tem, shown in Fig. 24, has been de- 
veloped. It was described in some 
detail in the September issue and 
additional details are given in Ref 
10. Briefly, it consists of a special 
cock for each burner, having a side 
passage, which is open when the 
cock closes the gas passage leading 
from supply main to burner. The 
side passages of all the burner cocks 
are connected in series by tubing, to 
pass gas or compressed air con- 
trolling a pressure checking switch. 
If all burner cocks are not fully 
closed, the control air pressure 
switch holds the main gas line valve 
closed so no gas can be turned into 
the burners. When all cocks are 
fully closed before lighting-off, the 
pressure switch will open, energiz- 
ing the gas shut-off valve, which 
can then be opened manually. Then 
the fireman can open individual gas 
cocks and light-off each burner as) 
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Fig. 19. Typical arrangement of sequential automatic combustion 
control for gas fired boiler recommended for installations where 
relatively constant supply of gas is assured 


When there is no possibility of wide variations or even total 
this system is preferred. 
flow rate (as measured by steam pres- 
and fuel flow rate, measured by burner drop, is automati- 
cally readjusted to follow air flow rate. This minimizes possibility 
gives safer response in case fan fails. 


failure of gas supply, 
air flow rate follows steam 
sure); 


of over-rich combustion, 


March, 


bustion control, 


In this control, 
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Fig. 20. Another typical arrang of 
often preferred if ‘here is a possibility of wide 
variation or failure of gas supply 


aie 


tial automatic com- 





This situation often occurs in industrial plants where gas fuel 
supplies both boilers and industrial process furnaces 
as supply must be maintained to these furnaces, 

ilers must take what gas 

deficiency with other fuels 
steam flow rate and the air flow follows the fuel flow 


To maintain 


is left, making up any 
This system controls fuel flow from 
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High Pressure Atmospheric inspirating 
Pilot with continuous firing capacity of 
{to 3% of main burner full firing rate 
Gas Supply / | | 
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Fig. 2! 


These cocks are 
where there is 


explained above 
not used, of course, 
only one burner 


Combustion Safeguards 


Combustion Safeguards, often 
called flame failure controls, are 
often used on gas-fired boilers. They 
are control devices that sense the 
presence of a flame and, if the flame 
fails, shut off the fuel and sound 
an alarm. The terra does not usually 
refer to other safety devices such as 
plain pilots, safety control cocks, 
low-fuel-pressure controls and draft 
fan interlocks 

Flame failure controls for gas 
firing must be of the flame-conduc- 
tivity or flame rectification type, be- 
cause the gas flame is non-luminous 
ond would not influence a photo- 
felectric type of flame control, which 
lis suitable for the luminous flame 
lof oil firing. In the flame-conduc- 
Rivity or rectification type, a metal 
Tod projects into the path of the 
flame, which completes an electric 
@ircuit when it touches the rod. This 
Gircuit, through suitable amplifica- 
fion, actuates fuel controls or alarms 

These flame failure controls or 
@ombustion safeguards are often used 
@n boilers of below 500 hp where 
they have proved practical, worth- 
While protection and are simpler and 
Rot exposed to excessive tempera- 

res. But on boilers above that, 
- use is not too common, because 
of lack of operating experience, al- 
though such use on the larger man- 
ual-lighted boilers is encouraged. 

Experience has shown that, al- 
though the flame rod cannot sense 
unburned gas during lighting-off, it 
will detect the presence of the pilot 
flame. Hence a strong reliable pilot 
flame is necessary in such cases as 
a valuable safeguard. The pilot flame 
and flame rod must be properly in- 
stalled so that the rod not only will 
make contact with the pilot flame 
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Suggested application of combustion safeguard to ring-type gas burner 


but also with the main burner flame 
and not cause false shut-downs. 
Figures 21, 22 and 23 show how 
this is done in the case of the wide- 
ly-used ring-type, gun-type and 
fan-mix types of burners. 

In these, if main burner flames 
are un-piloted, the flames may move 
with changing firing rates and may 
lose contact with the rod. In most 
cases, gas to each main burner 
should be controlled by an approved 
manual-opening safety shut-off 
valve that fuel to that burner 
only be shut off if its flame 
fails 


so 
will 


Recommendations 


One insurance company 
mends the following: 

1. Provide a continuous fixed 
pre-mixing pilot for each burner. A 
high-pressure (over 1 psig) atmos- 
pheric inspirating pilot burner is 
recommended, large enough and 
premixed enough to furnish a relia- 
ble flame with main burner off and 
forced and induced draft at maxi- 
mum rating. For radiant burners, a 
low-pressure atmospheric inspirat- 
ing pilot may be satisfactory. Ring 
and fan-mix burners usually re- 
quire pilot capacity of 1 to 3 per 
cent of main burner; h-p gun types 

little 

2. Install the approved safety 
control cock and system, to insure 
that burner cocks are shut before 
manual gas safety shut-off valve 
can be opened. This system also pro- 
tects against gas pressure failure 
during firing. 

3. On single-burner boilers, in- 
stall protection against low gas pres- 
sure (not needed if flame-failure 
control is used). 

4. Interlock main safety shut-off 
gas valve with electrically-driven 
draft fans where continuous oper- 
ation of fans is necessary at all firing 
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less 
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Fig. 22. Suggested application of combus- 
tion safeguard to fan-mix type gas burner 


rates, Interlocks should put I. D. fan 
into operation first, then F. D. 
before safety shut-off gas valve can 
be opened; while failure of either 
fan should shut off gas. 

5. Approved flame-rod type com- 
bustion safeguards are desirable on 
boilers 200 to 500 hp where practi- 
cal. They should be connected at 
first to sound an alarm; later, when 
proved reliable after adjustments, 
they can be arranged to cut off fuel 
supply also. 


General Comments on Gas Burning 


The power engineer must main- 
tain the valve assembly of the gas- 
burner installation tight, whatever 
the position of the valve. 

In larger boiler installations, 
where an engineer is always on 
duty, there may be means available 
for holding the gas valve open man- 
ually during interruption of the 
electricity supply. On this point the 
Omaha (Nebraska) Industrial Gas 
Code states in Part 8, paragraph 6: 

“On large boilers with constant attend- 
ance, it will be permissible either to use 
a safety shut-off valve equipped with 
means for manually holding the valve 
open in case of emergency, or install a 
by-pass around the safety valve with the 
valve in the by-pass sealed or locked shut 
Constant attendance is considered accom- 
plished by the presence of a licensed oper- 
ator in the boiler room at all times that 
the boiler is in operation, charged with the 
sole responsibility of attending that boiler 
or group of boilers.” 


Gas engineers suggest that the in- 





ACKNOWLEDGEMENTS 
For data on equipment used in gas firing of 
wer boilers, we are bt the 
he Anthony Co.; 
J. ®, jadenhausen; Bailey Meter Co.; 
Engineering Co. inc.; Bethiehem Steel Co.: 
Wm. Bros Boiler & Mfg. Co.; Coen Co; Com- 
bustion oy Superheater, inc.; Combus- 
tion & tion Control Corp.: 
Condenser Service 7 = Co.; Coppus Engineer- 
ing Corp.; Denver Fire Clay Co.; Eclipse Fuel 
Eng. Co.; The Engineer Co.; Erie City Iron Works; 
sg Wheeler Corp.; Hagan Corp.: Hauck Mfg. 
Co.; Corp.; Industrial Gas Eng. Co.; 
Inferno _ + International Combustion Corp.; Iron 
Fireman Mfg. Keeler Co.; Lee 8B. Mettler: 
Murray Iron Weis. National Airoil Burner Co. 
Natural Gas Equipment, Inc.: North American Mfg. 
Co.; Peabody Engineering Corp.; Ray Oil Burner 
Co.: Republic Flow Meters Co.; Riley Stoker 
Cor Roberts-Gordon Appliance Corp.; S. 
Rockwell Co.; Springfiield Boiler Co.; Tate-Jones 
, Inc.; Todd ipyards Corp., ‘Combustion 
Sadetont Div.; Union tron Works; Henry Vogt 
Machine Co.; Webster Engineering Co.; Western 
Products, Inc.; Wheelco Instruments; The Wickes 
Boiler Co.; John Zink Co.; J. A. Zurn Mfg. Co. 





ry 
The Babcock & Wilcox Co. 


WwW. ON. st 











dividual gas burner should have a 
turn down ratio between maximum 
and minimum capacity of not less 
than three to one, and it should have 
a variation of not more than one 
per cent in CO. content of furnace 
gases between the maximum and 
minimum firing rates. 

In operating a gas-fired boiler, the 
power engineer should always bear 
in mind that even safety devices fail 
at times or get out of order and 
therefore need careful watching. Too 
much dependence «annot be placed 
on automatic controls and safety 
equipment. 

Explosion Relief 

Explosion relief doors may be 
used to advantage in gas-fired 
boilers. They should be placed in 
that portion of the boiler which en- 
closes the largest pocket volume, 
usually the combustion chamber. 
The explosion relief door should be 
as large as possible to quickly re- 
lease the force of explosion, and 
there should be as little weight as 
possible against its opening, so that 
there is an instant response to the 
pressure wave of the explosion. Any 
kind of explosion door, however, 
ought to be considered only as a 
poor compromise to lack of proper 
attention to the operation of a gas- 
fired boiler. 

Another type of explosion relief 
which has been used with much 
benefit between the top drums of 
some water tube boilers is the set- 
ting of lightweight insulating brick 
loosely in place. 

Some boilers, for instance the 
horizontal return tubular, have 
large cast-iron doors permitting ac- 
cess to the tubes for cleaning. These 
doors are a possible source of danger 
to the operator, unless they are high 
enough to pass over the engineer's 
head when swinging open. It is de- 
sirable to replace such doors with 
lightweight sheet-iron doors lined 
with asbestos, and to provide these 
doors with guards to limit their 
movement to any amount sufficient 
to relieve the force of an explosion 
without endangering the operator. 

A. D. Frydendall, (Ref. 1) has 
called attention to two hazards that 
may be introduced in the operation 
of gas-fired boilers, as follows: 


“In the operation of any boiler, 
it is necessary to meet load fluctua- 
tion by increasing or decreasing the 
flow of gas to the burners. With a 
continual decrease in load, the auto- 
matic steam pressure controller will 
turn the gas down in an endeavor 
to keep the heat input in step with 
the steam demand until the pressure 
at the burner is too low for satis- 
factory combustion and with a heavy 
drop in load may turn the gas off 
completely. 

“This situation introduces two 
hazards. If the damper is not a gocd 
fit in its frame, the draft at low 
burner operation may be so great 
that the flame will be pulled off the 
burner completely and an explosion 
occur when and if re-ignition takes 
place. The closing of the main con- 
trol valve with a sudden drop in 
steam load introduces the same haz- 
ard. To prevent this happening, the 
controller operating the fuel valve 
should be slow in operation and its 
minimum position limited so that the 
turndown pressure will not fall be- 
low 1% to 2 ounces for multijet 
burners and 4 lb for register type 
burners.” 


Baffling for Gas-Fired Boilers 


The standard methods of boiler 
baffling are approved generally when 
installing gas burners in three and 
four-drum boilers. It may be de- 
sirable, in some installations, to re- 
move some tile so as to eliminate 
dead air pockets that would reduce 
the available heating surface. 

When installing gas burners in 
horizontal straight-tube boilers, no 
baffle changes are necessary for ver- 
tical baffles and front firing—if the 
exposed black surface and the length 
of the combustion chamber are am- 
ple. However, if such a boiler is 
changed to rear firing, it is desirable 
to cut off the first vertical baffle up 
to the third row of tubes and to 
place a horizontal baffle on the sec- 
ond row of tubes which extends 
from the front baffle to the rear wall 
of the boiler. The bottom of the rear 
vertical baffle will have to be cut 
off to obtain sufficient space for the 
hot gases to pass through without 
too much loss of draft. 
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Boilers baffled horizontally 
usually low set and have C-tile on 
the bottom row of tubes to eliminate 
smoke. When gas burners are in- 
stalled, the C-tile is customarily re- 
moved, and T-tile substituted on the 
second row of tubes. 

Most boilers, when properly baf- 
fled, will have pockets which collect 
gas if a gas valve or cock should 
leak after shutdown of the furnace. 
As a safety precaution, it is advisa-} 
ble to put openings in the baffles at) 
a high point to prevent the possible} 
collection of gas. These openings 
need not be large. Two or three? 
holes about 2 by 2 in., spaced uni-) 

(Continued on page 106) 
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power boilers, showing use of gas safety control cock. 
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Gas cocks 


on each burner control checking pressure switch that in turn con- 


trols electric valve. 
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Burner cocks must all be closed before electric 


valve can be opened by hand to admit gas to burners in lighting-off 
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What Can Wind Power. te 


Do for Us? 


In appraising value of wind power to a public 
utility system, author gives data to justify following 


statements: 
feasible . . 


i1—Wind power is technically 
2—-Wind power is probably non- 


competitive at present . . . 3—There are few duties 
for which wind alone is adequate . . . 4—Combina- 
tion of wind power with internal combustion power 


has some strong advantages .. . 


5—Combination 


of wind power and hydro power with seasonal 
storage has some strong advantages 


By GEORGE A. WHETSTONE 


Associate Professor, Department of Civil Engineering 


Texas Technological College 


ET US CONSIDER the above 
points in the order given. 

1. Wind power is technically fea- 
sible. 

A number of wind-driven devices 
have been built and studied. These 
include the familiar wind mill of 
West Texas, the larger and more 
picturesque windmills of Holland, 
and the wind-charger for providing 
electricity at isolated farms. The 
first two are used for intermittent 
pumping involving moderate power 
requirements, and the last one is 
actually used for power generation 
of a few kilowatts capacity. 

Wind generation has been at- 
tempted and has been proved tech- 
nically, but not economically, satis- 
factory on a larger scale 

The most important of these tests 

was carried out under the direction 
+ of P. C. Putnam with a most impres- 
) sive list of consultants. (Ref. 1 at 
} end of article.) It was backed finan- 
‘cially to the extent of $1,250,000 by 
Sthe S. Morgan Smith Co., one of 
'the leading manufacturers of hydro- 
Selectric power equipment 
’ Putnam has published (1) an ac- 
count of the studies made of wind 
behavior, of component stresses in 
the wind turbine and its tower, and 
of possible improvements for a pro- 
duction model. He is convinced that 
the problems of physical design are 
essentially solved 








Primitive forms of windmills were used in 
China centuries before the Christian era 
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Briefly, the experiment took the 
form of a test unit rated at 1250 kw, 
erected on a hill known as Grand- 
pa’s Knob in Vermont. The turbine 
runner consisted of two stainless 
steel blades very similar to an air- 
plane propeller but 175 ft in 
diameter. The hub was 120 ft above 
ground. Winds above 17 mph caused 
the unit to function and to supply 
energy to the lines of the Central 
Vermont Public Service Corp. 

The unit ran from October 1941 
until February 1943, when a bearing 
failure resulted in a shutdown of 
more than 24 months due to the 
difficulties of replacement in war- 
time. It ran again on a new bearing 
for 23 days in March 1945, until a 
blade failure led to Smith’s reluc- 
tantly abandoning the project. 

It is reported (2) that there were 
88 wind-driven generators in serv- 
ice in Denmark in 1944 with ca- 
pacities from 30 to 70 kw. One of the 
70-kw sets generated 118,729 kwhr 
in 1947, even though it was shut 
down nights for lack of load. 

A 100-kw aero-generator was 
erected at Yalta, Russia, in 1931. 
Engineering (2) quotes an unnamed 
source: “It is known to have run 
for 10 years but was destroyed dur- 
ing the war.” 

The North of Scotland Hydro- 
Electric Board has a 100-kw wind 
set under construction for erection 
on a coastal headland. 

Other studies have been made 
calling for much larger units than 
the 30 to 100-kw stations functioning 
in Europe or even than the 1250-kw 
Grandpa’s Knob project. 

Honnef (1, 2), a German, pro- 
posed a 50,000-kw plant consisting 
of five wheels on a tower 1000 ft 
or more in height. More recently, 
Percy H. Thomas, an engineer with 
the Federal Power Commission, has 
prepared a series of studies (3) on 
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Grandpa's Knob wind power plant operated 


from 1941 to 1945 


wind power, leading to the design 
of a two-blade 7500-kw unit and of 
a three-blade 6500-kw unit on 
towers about 500 ft high. This em- 
phasis on height is prompted by the 
great mass of data showing increase 
of wind velocity with height; and 
it should be recalled that power is 
approximately proportional to the 
cube of the velocity. 

In summary, it would seem safe 
to conclude that the wind turbine 
is technically feasible but that the 
“ideal” wind turbine has not yet 
been built. Our rather limited ex- 
perience to date has led to many 
improvements, and it is only rea- 
sonable to assume that further ex- 
perience will further perfect the 
performance and also reduce the 
cost. The author presented these 
data before the Panhandle-Plains 
Section of the AIEE at Amarillo, 
Texas, in September 1950. He then 
gave the following comments on his 
remaining points. 

2. Wind power is probably non- 
competitive at present. 

Power is a highly competitive field, 
in the sense that each type of fuel or 
hydro or wind must pass a rigid eco- 
nomic examination before it is se- 
lected for installation. The power 
executive compares the cost per 
kilowatt installed and cost per kilo- 
watt-hour generated and properly 
selects the most economical plant, 
taking into account such factors as 
hydro- or wind-sites available, prob- 
able price of fuel, the existing system 
to which the plant is to be added 
(this point has a great deal to do 
with the relative value of capacity 
measured in kilowatts, and energy in 
kilowatt-hours), and the type of load 
to be served. 

Thus Smith abandoned the Grand- 
pa’s Knob test after the blade failure 
of 1945 because an economic analysis 
showed that the Central Vermont 





Public Service Corp. could afford to 
pay no more than about $125 per 
kw for wind turbines, whereas the 
cost of installing them would be 
about $190 per kw. Putnam had 
proposed savings, which, if realized, 
would have more than bridged this 
gap, but it would have cost several 
hundred thousand dollars to check 
his estimates. The stockholders 
balked. 

Of the 88 Danish wind turbines of 
1944, but 58 remained in 1949. 

Thus it would seem that present 
fuel and hydro costs are sufficiently 
low to exclude wind power for some 
time yet, at least in most parts of the 
world. 

Wind power, however, will quite 
likely become practical in the not too 
distant future for the following rea- 
sons: 

A. Wind is free. There are no fuel 
costs, no coal strikes, and no water- 
right controversies over it. 

B. Wind is a perpetual non-wast- 
ing source of energy. We cannot ex- 
haust it as we can fuel or atomic 
energy and it is not destroyed by 
silting as many of our reservoir sites 
for water power are. 

C. Though the wind is very un- 
reliable at any given instant, its 
monthly averages are fairly stable. 
Moreover, if a number of widely 
scattered points are connected to a 
network even the instantaneous total 
of wind generation is not zero. In 
other words, calms are local phe- 
nomena. Thus with diversification, 
wind can be counted on for some 
firm power. 

D. The cost of wind turbines will 
no doubt decrease due to foreign 
research particularly in countries 
with critical shortages in fuel and 
hydro potential. 

E. As we work poorer coal de- 
posits with higher wages and higher 
freight rates, and as more and more 
natural gas is consumed, or even 
with the same gas production as the 
market is enlarged by pipelines to 
cities thousands of miles from the 
producing fields the cost of fuel is 
bound to increase. 

F. It is self evident that the first 
hydroelectric plant in a region will 
develop the most economic powersite 
if its capitalization is sufficient to 
cover it. The next plant takes the 
next most desirable site and so on. 
Thus, in general, the sites remaining 
at any time are less economical than 
the ones developed. This law is not 
fully operative at the moment be- 
cause of the multiple-purpose proj- 
ects in which power is but one of 
a number of uses of the entire devel- 
opment. 


3. There are few duties for which 
wind alone is adequate. 

A single wind turbine will be idle 
much of the time. Even with reason- 
able allowance for diversity of wind 
patterns the firm capacity will be a 
small percentage of the installed 
capacity. 

This sort of power might be util- 
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ized by pumping into reservoirs. For 
example at an installation such as 
Elephant Butte Dam, where water 
can be passed through the turbines 
and then impounded again in a re- 
regulating reservoir for timed re- 
lease, it might prove economical to 
pump by wind from the lower to the 
higher reservoir for re-use. It is 
doubtful if electric generation would 
be employed in this operation. 

Perhaps some electro-metallurgi- 
cal processes exist where an inter- 
mittent power supply with a reason- 
ably predictable weekly average 
would be sufficient. If so, wind alone 
would serve. 

Evidently wind is comparable to 
run-of-the-river hydro power, and 
run of a very erratic river at that. 
Alone it lacks the possibility inherent 
in hydro power of ponding, whereby 
the excess water during hours of 
small load can be stored for use on 
the peak load. 

Wind, then, will probably always 
be used in conjunction with one or 
more other power sources. How- 
ever, this is hardly a serious limita- 
tion at present, since nearly all 
plants are interconnected with other 
plants in a power pool. As a con- 
tributor to the pool, wind power can 
furnish many kilowatt-hours a year. 
These would be reflected in a saving 
in fuel or in water not released from 
the reservoir. 

4. The combination of wind and in- 
terndl combustion power has some 
strong advantages. 


The large majority, in number—not 
in capacity or in production, of the 
small plants, at least in Texas, are 
internal combustion installations 
(4). Most of these plants have in- 
terconnection on a standby or emer- 
gency basis but in general they 
produce what they sell quite closely. 
For a single unit a Diesel engine is 
much more flexible than steam in 
following the load. Like hydro it 
can be brought from full-load to 
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no-load and back in a few minutes 
or even seconds. 

Diesel and wind would thus com- 
plement each other nicely. Every 
kilowatt-hour generated by wind 
represents a fuel saving, and the 
Diesel could follow the fluctuating 
load-minus-wind-generation curve 
as well as it could the load curve 
alone. 

5. The combination of wind and 
hydro-with-seasonal-storage has some 
strong advantages. 


A hydro plant with seasonal stor- 
age has normally a full reservoir 
for only a few weeks during and 
just after the annual flood. For most 
of the rest of the year the water 
passed through the turbines plus the 
losses to evaporation and seepage 
exceed the reservoir inflow. Thus 
both the capacity and the total an- 
nual energy have rather definite 
limits. Usually when a powerhouse 
is built provison is made for in- 
creasing the installed capacity at 
some later time. Thus as load in- 
creases on a hydro plant it would 
seem advisable to consider the prac- 
ticability of increasing system capac- 
ity by adding one or more hydraulic 
turbines and of increasing the annual 
energy output by addition of some 
wind turbines. The wind would be 
used as it blew and the water held 
back to be doled out as needed. 
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Engineering Wanpouer —Nation's 
No.1 Problem, Says Compton 


By ANDREW W. KRAMER 


NE was easily intrigued by the 
thought, indeed by the actual 

accomplishment, of a vacuum-tube 
amplifier 30 feet long lying at the 
bottom of the ocean, or by the seem- 
ingly reckless abandon with which 
electrical manufacturers’ represent- 
atives dared the industry to give 
them orders for 200,000 kilowatt 
turbine generators, or by any of a 
score of other technical achieve- 
ments of a high order considered at 
the Winter Meeting of the Ameri- 
can Institute of Electrical Engineers 
in New York, the week of January 
22, but perhaps the most dishearten- 
ingly significant thought instilled in 
the minds of those attending this 
great meeting had to do with Dr. 
Karl Compton’s warnings concern- 
ing engineering manpower 

Judging from the large number 
of technical papers presented at 
some 68 sessions during the week, 
and from the content of these papers, 
it is obvious the electrical engineers 
are well equipped to solve almost 
any technical problem that may 
arise, but they are not in a position 
to solve the manpower problem that 
is going to present itself in the years 
ahead, unless the enrollment in our 
engineering colleges undergoes de- 
cided improvement 

The discovery of men qualified to 
handle key posts in the present mo- 
bilization is the nation’s number one 
problem, said Dr. Karl Compton in 
his address, accepting the Hoover 
Medal, presented to him at this 
meeting. He advocated that the 
business world make a _ conscious 
effort to find promising young men 
and to try them out in jobs of in- 
creasing responsibility. This, he 
said, may turn out to be far more 
significant in the final outcome of 
our present national emergency than 
the much more publicized handling 
of selective draft 

Dr. Compton’s warnings were 
borne out by Titus LeClair, Presi- 
dent of the Institute. While the en- 
rollment of engineering students was 
stimulated by war conditions during 
the past decade, now, Mr. LeClair 
pointed out, it is beginning to drop 
because of rumors concerning a sur- 
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Head of MIT and Hoover medalist at Winter Meeting of the American 

Institute of Electrical Engineers warns industry of the need to find promising 

young men for jobs of increasing responsibility. Dr. Compton's address was 

only one element of a varied and important technical convention but it was a 
very significant one 


plus of engineers. This year some 
31,000 engineers will be graduated 
but this will decrease to 15,000 in 
1954 and the number of high school 
enrollments indicate further re- 
ductions beyond 1954 unless more 
high school graduates go to college, 
or a higher percentage than formerly 
choose engineering courses 

If one had any doubts concerning 
the importance of the engineer in 
society, he could have derived stim- 
ulating inspiration from the address 
of Dr. Vannevar Bush upon the pres- 
entation of the John Fritz Medal 


Fig. |. Titus 6. 
LeClair, Presi- 
dent of the 
AIEE 1950-51. 
Mr. LeClair is 
chief electrical 
engineer of 
the Common- 
wealth Edison 
Co., Chicago, 
i. 


to Dr. Bush. “The engineer,” said 
Dr. Bush, “is in every sense the 
builder of the physical aspects of so- 
ciety on which all other modern as- 
pects depend. From ancient times, 
its cities, bridges, and roads have 
risen under his hands. He has made 
transportation swift and secure; he 
has brought the exotic to our doors 
and sent the products of our ma- 
chines to the far corners of the 
world. He bridges the gap between 
the dream and the reality, and has 
made our modern world a marvel of 
speed, precision and durability. 

And, this meeting, by virtue of the 
almost two hundred technical papers 
presented at its sessions, was elo- 
quent testimony of the complex na- 
ture of the art and the need for rigid 
and thorough training of engineering 
students, especially in the newer 
branches of control and communica- 
tion. The day when any bright 
young man could assimilate the basic 
knowledge for an engineering ca- 
reer in a four year engineering 
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course or by actual work in the field 
and some buring of the midnight oil, 
is just about over, at least as far as 
the technical achievements in engi- 
neering are concerned. No doubt 
there will always be a few Charlie 
(E) Wilsons who by the sheer force 
of their personality and executive 
abiity will rise to the topmost exec- 
utive positions in the industry, but 
Charlie Wilson himself does not 
claim to be an engineer. 


Need for Training in Basic Sciences 


As brought out by the papers at 
this meeting, the electrical engineer 
of today must have a most thorough 
grounding in the basic sciences— 
physics, mathematics and chemistry. 
The design and construction of a 
rotor for a 150,000-kw alternator 
today demands the most exacting 
knowledge of mechanics, of ma- 
terials, and of electrical science 
coupled with experience one can 
imagine. Such a rotor, weighing 50 
tons and spinning at 3600 rpm leaves 
no room for inspired guesswork, or 
for simple experimental methods. 
The suppression or elimination of 
double frequency vibration in such 
a rotor, for example, calls for the 
most advanced kind of electrical and 
mechanical knowledge we can put 
forth. 

Similarly, the design of complex 
electronic circuits, the development 
of new types of electron tubes and 
the application of these tubes and 
circuits to new uses, call for the 
utmost knowledge and understand- 
ing of the basic principles of physics 
and mathematics. An entire session 
was devoted to the subject of elec- 
tronic education, and one had only 
to listen to the pleas of the profes- 
sors of our engineering colleges at 
this session for more thorough 
groundwork in the basic sciences, to 
realize how important this was in 
this complex electrical world. While 
there was spirited, interesting dis- 
cussion at this session, and some ar- 
gument, basically the professors 
were in agreement and the argu- 
ments were of a semantic rather 
than fundamental nature. 

While the technical papers covered 





practically the entire range of elec- 
trical engineering, a considerable 
proportion were of specific interest to 
power engineers, indeed there were 
two whole sessions on industrial 
power systems and one on power 
generation. The latter was of gen- 
eral interest because the papers dis- 
cussed the progress in the develop- 
ment of large turbine generators as 
well as in auxiliary equipment. It 
was at this session that representa- 
tives of the large electrical com- 
panies indicated confidence in their 
ability to design and manufacture 
electric generators of 200,000 kw ca- 
pacity. At the present time 3600 rpm 
machines of 125,000 kw capacity are 
being installed and tentative quota- 
tions have been made on 3600 rpm 
machines of 180,000 kva (144,000 kw 
at 0.8 pf). 
Developments in Turbine Generators 


The trend in recent years has been 
towards the increasing size of 3600 
rpm machines. Figure 5 repro- 
duced here from the paper by Hunt- 
ley and Taylor of the General Elec- 
tric Co. shows the increase in basic 
kva rating of 3600 rpm generators, 
both air-cooled and hydrogen cooled, 
over the years since 1910. For com- 
parison data are also included on 
1800 rpm machines. The rating scale 
indicates the nameplate rating in 
kva, which in the case of hydrogen- 
cooled machines is based on 0.5 psi 
hydrogen pressure. Starting about 


1939 advantage was taken of the im- 
proved cooling effect obtained by 


increasing the hydrogen pressure to 
15 psi gage, for which a 15 per cent 
increase in capacity was obtained. 
And in 1945 a further increase was 
recognized for pressures up to 25 or 
30 psi. In the discussion of the 
Huntley-Taylor paper, Mr. Lane of 
the American Gas & Electric Corp. 
pointed out that the No. 5 unit at 
Twin Branch Station had been oper- 
ating successfully with 25 psi hydro- 
gen pressure since 1945. 

The phenomenal growth in ca- 
pacity of 3600 rpm generators in the 
past 20 years has not come about 
because of any inherent advantages 
over the well established 4-pole 1800 
rpm machines. Actually, as pointed 
out by H. D. Taylor, the higher speed 
generators are somewhat bulkier, 
heavier and less efficient, and are 
subject to quite a number of dis- 
tinctive problems and _ limitations. 
The advantages of the 3600 rpm de- 
sign are all to be found in the tur- 
bine end of the set where the quest 
forever-higher thermal efficiency and 
over-all economy of power produc- 
tion has led to continual increases in 
steam pressures and temperatures. 
To meet these modern steam con- 
ditions, it has been found both tech- 
nically and economically necessary 
to use the highest feasible speed of 
rotation, which permits minimum 
diameters of turbine shells and mini- 
mum numbers of stages. The pro- 
duction of increasingly large, high- 
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Fig. 2. Dr. Karl T. Comp- 
ton, Chairman of the Cor- 
poration of Massachusetts 
Institute of Technology, 
who received the Hoover 


Medal for 1950 


tute, 


speed generators to go with these 
turbines has been an intensely inter- 
esting development. 

Generator voltages came in for 
general discussion at this session. 
Irving Moultrop, retired engineer of 
the Boston Edison Co., foresaw the 
need for 200,000 kw generating 
units, and voltages of triple and 
double present-day voltages. N. E. 
Funk of Philadelphia did not agree 
either in the need for large units 
of 200,000 kw capacity or such volt- 
ages as Mr. Moultrop foresaw. He 
believed that the voltage require- 
ments would lie somewhere between 
14,000 and 22,000 volts but he saw 
no need for doubling or tripling 
present voltages. In this, the elec- 
trical manufacturers seemed to agree 
more with Mr. Funk than with Mr. 
Moultrop. They feel that there is an 
optimum voltage for a given size 
generator. As the capacity of the 
generators go up, the voltage also 
rises, but not in the proportion sug- 
gested by Mr. Moultrop. We have 
had 22,000 v generators operating in 
this country for a number of years, 
but we have never gone to the 33 kv 
used widely in England. In com- 
menting on the question of generator 
voltage, Mr. Lane of the American 
Gas & Electric Co. pointed out that 
the question of higher generator 
voltage was not so much a problem 
of generator design, but of gener- 
ator connections. The main gener- 
ator leads of very large generators, 
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Fig. 3. Dr. Vannevar Bush, 
director of OSRD during 
the war and now Presi- 
dent of the Carnegie In- 
recipient of the 
John Fritz Medal 


Fig. 4. Otto B. Blackwell, 
former assistant vice pres- 
ident of the A. T. & T. Co. 
who was awarded the Edi- 
son Medal for his pioneer 
contributions to telephony 


from the machine to the step-up 
transformers, he said, were very 
massive and costly where low volt- 
ages were used, and by going to 
higher voltages the amount of cop- 
per in these connecting leads could 
be greatly reduced. 
Future Generator Developments 

Irving Moultrop, in his discussion 
of future requirements, indicated the 
need for higher steam temperatures 
and foresaw temperatures as high as 
2000 F. Mr. Johnston of Westing- 
house doubted very much whether 
such temperatures could ever be at- 
tained. He pointed out that the in- 
dustry is now ready to build steam 
turbines for operation at 1100 F. As 
to other equipment, Mr. Johnston 
said that today, transformers can be 
built as large as we can ship them, 
indeed we can make them a great 
deal larger. 

The question of comparative costs 
between that of generating stations 
and distribution and transmission fa- 
cilities was also touched upon. It 
was implied that the distribution 
costs were higher in proportion than 
they should be, but this point was 
defended by Herman Halpern of the 
Commonwealth Edison Co. He cited 
the tremendous strides made in dis- 
tribution and transmission tech- 
niques. The cable people, he pointed 
out, had led the way towards the 
use of higher temperatures in un- 

(Continued on page 128) 
(1935) 
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H. R. REESE and O. N. BRYANT, Turbine Engineers, 
Westinghouse Electric Corp., South Philadelphia, Pa. 


THE REHEAT TURBINE and Its Control 


After a period in which attention was fixed on raising total steam temperatures, reheat 


is staging a come-back . . . 


Reason:—it gives 4 to 5 per cent efficiency in addition 


to that gained by raising temperature of steam to 1000 F or 1050 F . . . Authors 
explain why this is so, and how to figure the gain . . . They show many different 


arrangements of reheat turbines . 


. . They also show, with control diagram, how 


modern reheat turbine operation is as simple and reliable as that of non-reheat units 


EHEAT in the modern turbine- 

generator boiler unit is showing 
a major gain in efficiency for power 
generation at an attractive over-all 
cost. At present operating tempera- 
tures of 1000 and 1050 F, the gain 
in thermal efficiency through reheat 
is between 4 and 5 per cent. Modern 
boilers for superheating and reheat- 
ing have been developed to the 
point where they are little, if any, 
more difficult to operate than boilers 
without reheat operating in the same 
pressure and temperature range. 
And modern reheat turbine controls 
have been simplified to the point 
where operation is as simple and 
reliable as with conventional non- 
reheat units used in central stations 
for many years. 

Reheating was used in the 20's so 
that inlet pressure could be in- 
creased without moisture in the 
exhaust exceeding limitations of ma- 
terials then used in turbine con- 
struction and to improve thermal 
efficiency. 

During the 30's, alloy-steel ma- 
terials were developed that per- 
mitted higher initial steam tempera- 
tures and pressures. Water catchers 
for moisture removal, and the ad- 


dition of erosion-resistant strips 
attached to the inlet edges of the 
low-pressure rotating blades, re- 
duced water-erosion problems. 
There were so many gains to be 
made in these other directions, and 
reheat controls at that time were so 
complex, that attention was diverted 
from the use of reheat from the time 
being. Today increasing fuel costs 
have revived interest in the im- 
proved thermal efficiency of the re- 
heat cycle. 
Why Reheat? 


Reheating improves thermal effi- 
ciency of a steam turbine in much 
the same manner as superheating. In 
the simple one-stage reheat cycle in 
common use today, as shown in Fig. 
1, steam exhausts from the high- 
pressure turbine element to the re- 
heater, where it is again raised to 
nearly its initial superheated tem- 
perature. It then returns to the in- 
termediate-pressure element where 
it continues on through the turbine- 
blade path, exhausting to the con- 
denser. It continues from the con- 
denser through the feedwater system 
and returns to the boiler, thus com- 
pleting the cycle. Reheat can be 
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Schematic diagram of a reheat boiler and turbine. Steam exhausts from the high- 


pressure turbine and is reheated before it passes to the intermediate-pressure turbine 
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Fig. 2. Reheating adds an additional peak 
on the ideal temperature-entropy diagram 
similar to the peak added by superheating. 
If height he of rectangle FRSJF drawn 
equivalent to the heat converted to useful 
work by reheating is greater than height h. 
of rectangle AOPFA, drawn equivalent to 
the heat converted to useful work by heat- 
ing and superheating, reheating increases 
over-all efficiency of the turbine 


added directly from the burners, 
from a heat exchanger using steam 
from the boiler, or from a combina- 
tion of these two methods. Only the 
fuel-fired method is used today be- 
cause of the low thermal gain for 
steam reheating and because of the 
complexity of controls necessary for 
the combination method. 

In the ideal saturated-steam cycle, 
feedwater is heated to its saturation 
temperature along line AB, Fig. 2, 
and evaporated along line BC. At 
point C the dry and saturated steam 
is admitted to the turbine, and, in 
an ideal turbine, expands along the 
isentropic line CD. Exhaust steam is 
then condensed along line DA, re- 
turning to its initial point A. In this 
cycle the total heat added is repre- 
sented by area KABCLK, where KL 
is drawn at absolute zero, or —459.7 
F. The heat lost to the condenser 
circulating water is represented by 
area KADLK. The heat converted 





Fig. 3. This 65,000-kw, 1450-psig, 1000F/1000F reheat 


into useful work, for an ideal tur- 
bine, is represented by area ABCDA. 
Thermal efficiency of the cycle is 
the ratio of the area ABCDA to the 
area KABCLK. 

In the superheat cycle, feedwater 
is heated along line AB and evapo- 
rated along line BC. Then it is su- 
perheated along line CE and ad- 
mitted to the turbine at point E 
where it expands through an ideal 
turbine along isentropic line EF and 
is condensed along line FA. The ad- 
ditional heat available for work due 
to superheat is represented by the 
area DCEFD and the total additional 
heat added is represented by area 
LCEML. The ratio of additional 
work available because of superheat 
to the total additional heat is higher 
than for the saturated steam cycle, 
indicating that superheating has in- 
creased the over-all efficiency. Also 
moisture in the low-pressure end 
is reduced, which adds still further 
to the thermal gain due to super- 
heat. 

Efficiency gains from reheating 
are very similar to those from su- 
perheating. The steam follows the 
same path as the superheat cycle 
to a point G in Fig. 2 where it has 
expanded through part of the tur- 
bine. There it exhausts to the re- 
heater, where it is resuperheated to 
point H and returned to the tur- 
bine. The resuperheated steam ex- 
pands along line HJ in the inter- 
mediate- and low-pressure turbines 
to the exhaust. The ratio of the area 
FGHJF to the area MGHNM is the 
efficiency of the reheat part of the 
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cycle. If this efficiency exceeds the 
efficiency of the saturated and su- 
perheat part of the cycle there is a 
gain due to reheat. 

Gains can be represented by the 
heights of rectangles equivalent to 
the areas of the superheat cycle and 
the reheat portion of the cycle. In 
Fig. 2, area of the superheat rectan- 
gle AOPFA is drawn equal to area 
of the superheat cycle ABCEFA; 
and area of the reheat rectangle 
FRSJF is drawn equal to area of the 
reheat portion of the cycle FGHJF. 

Influence of Pressure 

Gain in efficiency due to reheat 
varies with the pressure at which 
the steam is reheated. The location 
of point G in Fig. 2, showing tem- 
perature at which steam is returned 
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INCREASE IN THERMAL EFFICIENCY 
—— PERCENT 


1?) 100 200 300 400 


talled in the Edgar Station of the Boston Edison Co. in 1949 


from the turbine for reheating, is 
also a measure of its pressure. The 
higher point G appears in the chart, 
the greater is the reheat pressure. 
Increase in thermal efficiency due to 
reheat is plotted in Fig. 4 against 
reheat pressure for steam conditions 
of 1450 psig 1000 F. total tem- 
perature, reheating to 1000F and 
with five stages of feedwater heat- 
ing. The improvement includes the 
effect of reduction of moisture in the 
low-pressure end. The most efficient 
teheat pressure is shown to be at 
approximately 25 per cent of the 
initial pressure and the gain is fairly 
constant over the range of from 200 
to 500 psig reheat pressure. For 
other steam conditions, the same 
general rule can be applied. 


1450 PSIG !000°FTT 


500 600 700 800 900 


PRESSURE BEFORE ENTERING REHEATER — PSIG 
Fig. 4. Pressure or temperature at which steam is taken from the turbine for reheating 
determines to a great extent the increase in efficiency due to reheat. Greatest efficiency 
at approximately 350 psig or 25 per cent of initial 1450 psig, although this is not critical 
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Fig. 5. The reheat turbine can be arranged in as many ways as non-reheat turbines. Here are ten variations that can be used 


Optimum gain due to reheating to 
the initial temperature is between 
4 and 5 per cent. 

Two principal arrangements are 
used for combining the high-pres- 
sure and reheat elements. 

1. Separate cylinders for high- 
pressure and reheat elements, com- 
bined with the low-pressure element 
in tandem or cross-compound. 

2. High-pressure and reheat ele- 
ments in the same cycle combined 
with the low pressure turbine ele- 
ment in tandem or cross-compound. 
This reduces the temperature gradi- 
ent and thermal over the 
outer cylinder 

Many arrangements of the high- 
pressure, reheat, and low-pressure 
elements are shown in Fig. 5 


stresses 


Reheat Turbine Control 

In Fig. 6, high-pressure steam 
from the boiler (shown in the upper, 
right-hand corner of the diagram) 
is superheated and passes through 
the throttle and steam-chest govern- 
ing valves into the high-pressure 
turbine. It then returns and passes 
through the reheater, continuing 
back through the intercepting valve 
to the intermediate-pressure tur- 
bine. Progress of the steam is then 
through the intermediate- and low- 
pressure turbine elements and the 
condenser and back to the boiler 

In some of the earlier reheat boil- 
er designs, it was thought necessary 
to have a minimum steam flow 


)through the reheater of at least 20 


per cent of rated flow to prevent 
the tubes from being overheated. 
Experience has shown that this can 
be avoided by a suitable arrange- 
ment of the various heating surfaces, 
and by tripping off certain burners 
by interlocking switches mounted 
on the turbine control valves. This 
has resulted in a much simplified 
control system, and makes the oper- 
ation of a reheat power plant vir- 
tually ‘as easy as that of plants that 
do not use reheat. 
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Governing at no load is just as 
steady as with a non-reheat turbine. 
This is probably because, at very 
light loads, the intermediate-pres- 
sure and low-pressure turbines do 
no work, and in fact act as a drag 
on the high-pressure turbine, so the 
effect of the reheater steam storage 
volume can be ignored. It is present 
practice to start the turbine with the 
intercepting valve wide open. Vac- 
uum is built up as speed is increased 
to avoid excessive exhaust tempera- 
ture. 

Ordinary load changes cause no 
difficulty in governing. The limiting 
factor is the rate at which the tur- 
bine parts can accommodate them- 
selves to the resulting temperature 
changes, the same as with any high- 
temperature turbine. 

In case the generator suddenly 
loses its load while carrying a heavy 
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load, the reheater and its connecting 
piping contain so much steam ait rel- 
atively high pressure that the tur- 
bine will reach a dangerously high 
speed if this steam is not shut off 
very quickly. The intercepting valve 
in the reheat steam line is designed 
to close very rapidly and shut off 
steam from the reheater if the no- 
load speed of the governor is ex- 
ceeded. The intercepting valve opens 
again automatically as soon as the 
speed falls below this value, so that 
operation continues normally. 

If, for any reason, the turbine 
governor valve should fail to oper- 
ate in case of excessive speed, an 
emergency autostop will relieve 
pressure on the whole hydraulic 
control system to close the throttle 
valve, the steam chest valves, and 
the intercepting valve before dan- 
gerous speed is attained. 
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Fig. 6. Addition of a quick-acting, automatic intercepting valve on the steam line leading 
from the reheater to the intermediate-pressure turbine prevents overspeeding after sudden 


loss of load, due to the large volume of steam in the reheater. 


Other controls are similar 


to those of non-reheat turbines; and operation of reheat turbines under normal and emer- 
gency conditions is as simple and reliable as for non-reheat turbines 
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THE MECHANISM OF WEAR 


As a rule one does not associate thermal 
phenomena with the playing of a Seger 
record, yet a phonograph needle rubbing 
against a wax record may reach a tempera- 
ture as high as 2000 degrees F, at the imme- 
diate point where the needle touches the disc. 
Of course the depth of this temperature is 
not more than a few molecules in thickness 
but it exists just the same. 


The mechanism of wear considered from its 
basic aspects presents a fascinating field for 
investigation. When a tool cuts into metal, 
the tool as well as the object being machined 
both wear away. What the cutting tool does 
to the metal is intentional, but what the work 
does to the tool is undesired. Non-metals will 
wear out the hardest metals, provided we 
bring enough of the non-metal into frictional 
contact with the metal. Thus, it has been 
found that the stellite bushings inserted into 
the eyes of needles used in carpet making, 
wore out when 40,000 miles of flax or jute 
were passed through those eyes. The speed 
of the thread through the eyes is about 30 
miles per hour. 


This + why soft coal wears out the 


hard steel worms on stoker conveyors and why 
sand wears out the impellers and casings of 
centrifugal pumps notwithstanding that this 
sand is floated in water as a vehicle. Plastics 
wear out some cutting tools at a tremendous 
rate. Wire drawing wears out extremely hard 
faced dies, while steam, passing through nar- 
row passages, wears out valves and valve seats 
due to the wire drawing of the steam. Wire 
drawing due to blow by gases is also one 
of the greatest causes of wear of piston rings 
in internal combustion engines. 


From a Discussion of the Mechanism 
of Wear by D. Landau. 


CONTENTS 


Good Electrical Systems Make Industrial Profits 
By Paul C. Ziemke 


The Vortex Tube Today 
By Roy C. MacGee, Jr. 


Preheating of Fuel Oils 
By Paul F. Schmidt 


Insulation of Complete Air Conditioning Unit Saves Timp 
and Materials 


Induction Heating 
For the Pump Operator 


Pumps and Galoshes 


Hints on Pump Maintenance 


We Measure Pump Flow with $15 Worth of Equipment 


Portable lon-Exchange Unit Yields 10 Million Ohm Water 
Bearing Maintenance Pamphlet 


Questions and Answers 
He Wants to Know About Bearings 
Why Did His Power Factor Change? 
What Is Best Heating System For A Church? 





A Section of Power Engineering Devoted to 
PLANT OPERATION AND MAINTENANCE 


Technical Publishing Company 
110 S$. Dearborn St., Chicago 3, lil. 





ch, 1951 


POWER ENGINEERING—Chicago, I! 











Fig. I. 


Photographs courtesy Tennessee Armature and Electric Co 


constructed or modernized. All it needs now is a good stenciling job to identify circuits. 


THIS 


inspector and fire inspector 


THIS ENGINEER'S DREAM is just a sample of what you will find in the entire electrical system, when properly designed and 
It will bring smiles to insurance man, electrical 


Good - Electrical Systems Make Industrial Profits 


v 
RESULTS IN THIS 


IRECT RELATION between 

maximum industrial production 
at lowest cost and the quality of the 
electric power and lighting system 
of a plant is well recognized by most 
industrial managements. During the 
last war, modernization and upkeep 
of existing plant electrical systems 
often had to be deferred or done on 
an emergency basis with substitute 
materials. After the war, consider- 
able modernizat 9n was undertaken 
in many plants, yet it is surprising 
to note the number of plants where 
modernization of the power and 
lighting circuits is still badly needed 


How Poor Electrical System Cuts 
Profits 


Not only must high production be 
maintained from now on, and even 
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By PAUL C. ZIEMKE 


Fig. 2. A well-lighted 
shop having over-all 
lighting supplied by 
fluorescent _ fixtures 
using half white and 
half daylight tubes 
and arranged so 
that each row of 
ganged fixtures can 
be lighted fully for 
night or cloudy day 
operations, et two- 
thirds capacity for 
sunny days requiring 
a bare minimum o 
artificial light. Each 
machine has trans- 
former for point-of- 
operation lamp at 
each position 


increased but, because of rising costs, 
it is necessary to eliminate a great 
many serious hidden costs in pro- 
duction that become progressively 
worse as the loads increase or the 
equipment deteriorates. 

Many plants use 230-v lighting, 
the convenient voltage for the mo- 
tor circuits, and the resulting in- 
efficiency becomes quite marked 
through unbalanced 3-phase motor 
circuits while the line drop or 
low voltage troubles usually reduce 
lighting efficiency greatly. Where 
the neutral is grounded, much de- 
pendence is placed on the ability 
of water pipes to carry the line cur- 
rent. Lighting mains are often 
tapped to motor circuits and the re- 
sulting fluctuations in lamp per- 
formance are both nerve wracking 
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TABLE I—Good Seeing Solves These 
Major Textile Mill Problems 





. In picking department, speed and efficiency of 
machine adjustments are requir 

. Card fixers repair, clean, adjust and check 
cards while operators supply picker laps and 
reunite breaks in web or sliver. 

. Speedy restoration of runouts and breaks in 
drawing frames required. Employees must 
speedily find breaks of individual strands of 
slivers. Top-of-frame illumination must be 
adequate. 

. In slubbing, machine must be shut down for 
piecing out a broken end. If break is speed- 
ily caught, it will not carry with it several 
other ends. Most slubbing units not e uipped 
with automatic controls, and this necessitates 
very accurate visual checks to catch breaks, 
mend them, and keep bobbins in creel from 
spinning out. 

. Spooling or winding require a high level of 
illumination, lest concentration produce eye 
strain and failure to locate loose ends of broken 
yarn. 

. While warping operation shuts down upon a 
breakage, the break must be speedily found 
on the section beam and tied before produc- 
tion suffers. 

In slashing, thousands of fine yarn strands, 
running swiftly, tax eyesight of attendant in 
break repairs, and keeping comb aligned truly 
for windin upon foom beams. This pall id 
has multiplicity of hard-to-get-at adjustments, 
often found only with aid of flash lamp, which 
is always awkward and slow at best. 

. Most unreienting visual acuity and — 
are required in the drawing-in operatio: 

In weaving on looms, cleaning, oiling ond ad- 
justments or creeling make the weave room a 
place of intensive eye concentration. 

Final grading and inspections require work of 
experts to catch defects in finished goods lest 
they get out to critical buyer. 





and destructive to speed and pre- 
cision of operation. These often de- 
pend on how accurately the opera- 
tors may focus their eyes and use 
their hands in making adjustments. 

While trouble in the motor circuits 
is usually the first to be remedied 
because its effects on machine out- 





put are instantly apparent, not 
enough attention has been given to 
lighting in many plants despite the 
tremendous amount of promotional 
work to improve lighting by the va- 
rious electrical manufacturers and 
the power utilities. 

Of all industries, the textile indus- 
try is one of the best examples of the 
intimate relation between lighting 
efficiency and high production at 
low cost. A number of the specific 
operations in the textile mill, di- 
rectly depending on the seeing abil- 
ity of the workmen, are shown in 
Table I. 

Some idea of the lethargy with 
which the lighting problem has been 
approached by all too many man- 
agers and owners is shown,in a re- 
cent U. S. Government report. This 
indicates that of 24,443 industrial 


Table Ii—Wire Sizes for Use in Figuring 
Correct Conduit Sizes for Combinations of 
Bare and Insulated Wire 
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Fig. 4. In the plant that puts up with the rat's nest, you'll probably 
find at least one unfortunate chap like this trying desperately to see 
the details of his work. Point of operation lighting would be a god- 
send to him. Power at 460-v at the lathe motors may be stepped 
down to 120 volts for extension lamp and appliance use by a !-kva 
dry transformer to save expensive lines to |120-v distribution panel 
THIS 
A 


THIS RESULTS IN 


Fig. 3. Left—This “rat's nest” obviously grew like Topsy, without 
planning, until it reached the stege where physical troubles and 


costs reach a prohibitive level. 


If the engineer grew with it, he 


probably understands it; but pity the man who has to take over 


plants in operation, the average age 
of the lighting equipment is 5.4 
years and these installations have an 
average intensity of about 7.5 ft 
candles. To bring these lighting 
conditions up to the values recom- 
mended by eye epecialists would 
necessitate an additional 108.2 candle 
feet in intensity. 


Remodeling Lighting 
Nowadays, with alternating cur- 
rent almost universally available, we 
have the cool, efficient and decorative 
fluorescent lamp, adaptable to al- 
most any installation. The reduced 
drain of these lamps on the elec- 


Fig. 5. Rigid conduit for good appearance, 

long life, dependable grounding, replaces 

old war emergency wiring. Reduced fire in- 

surance premiums will pay for installation in 
two years. 
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trical wiring system often makes it 
possible to use existing circuits, pro- 
vided they were well constructed in 
strict compliance with code require- 
ments. In many cases, the engineer 
can replace circuits now overloaded 
by using the new plastic-coated 
wiring with reduced external diam- 
eters, permitting larger wires in the 
same conduit runs. 

A detailed survey of the load re- 
quirements and characteristics can 


Fig. 6. Inspector catches “bootleg” job to 
be replaced with code-approved fittings. 
Note lack of connection to ground, since 
green wire is not wired straight through at 
splice held in inspector's hand and no 
ground clip provided at attachment plug, 
as required where non-polarized, non- 
grounding receptacles are part of equip- 
ment. Here is danger of electrocution and 
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well be made by the plant's power 
and electrical staff to determine what 
modernization is needed. It will re- 
quire uninterrupted time to do the 
project thoroughly and without dis- 
tractions. Of course, if power is pur- 
chased, local utility engineers can 
be of much help in this survey. 

It is usually the plant with in- 
creasing or changing load conditions 
that manages to get pretty badly out 
of hand. In surveying these, it is 
necessary to analyze the average 
load, the total connected load, the 
maximum load, the energy load, the 
friction load and the various load 
losses to reach a fair evaluation. It 
is customary to begin at the gener- 
ator or substation and work out to- 
wards the last motor and lighting 
cabinet 

Instruments needed will be volt- 
meter, ammeter, two split-core cur- 
rent transformers, one 3-ratio cur- 
rent transformer, and a megger for 
insulation testing. If the layout is 
modern, it will include a totalizing 
meter and associated equipment for 
the peace of mind and friendly re- 
lations of customer and power com- 
pany. Or perhaps two meters, one 
each for customer and power com- 
pany, and both compared with a 
standard meter at suitable intervals. 


Where's the Power Being Lost? 
survey 


A_ well-planned y should 
show how and where the power is 
being used, whether output is in 
keeping with the power costs and 
whether maintenance labor and ma- 
terial are in suitable proportion to 
total equipment and production. The 
latter is an effective check cn cld, 
obsolete or, what may be even worse, 
overloaded but high-class equip- 
ment. In contrast, there may be 
serious underloads where  once- 
heavily-loaded drives are being spun 
needlessly by too much horsepower. 

Total of nameplate ratings of mo- 
tors is the connected load, while the 
maximum load is the highest im- 
posed on the transmission line, 
transformers and switches at any 
given period, for example, 10 min 
Average load is that consumed by all 


}the equipment for a stated period- 


day, week, month or year. Usefui or 
energy load is that part of the total 


Sload from which some benefit is de- 


rived. Lastly, friction load includes 
all losses in transmission lines, bear- 
ing friction losses and windage in 
motors. 

Lagging power factor is the silent 
thief. Its cause is underloaded in- 
duction motors, multiplicity of trans- 
formers, transformer type welders 
and other induction equipment. It 
shows up in overheated motor wind- 
ings, cables and transformers. Prime 
drives should be powered by syn- 
chronous motors, or _ capacitors 
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should be installed, either or both 
providing power factor correction. 
Finally, there is the possibility 
that the plant is paying high demand 
rates for current not used because 
of a low load factor. This might oc- 
cur if the plant does not use the 
power supplied at the cheapest rate 
steps or permits an excess over the 
maximum demand when it is being 
purchased on the demand basis. 


New Circuits in Existing Conduits 


In remodeling his electrical sys- 
tem, the engineer may take advan- 


tage of the new features of the Elec- 
trical Code, rules 402-D and 404-D, 
which permit him to use existing 
conduits for greatly-increased loads 
where bare neutrals are pulled in to 
conserve space. Combined areas of 
bare and insulated conductors are 
computed under the 40 per cent area 
rule. Table II shows correct sizes 
where combinations of bare and in- 
sulated wires are to be employed. 
The voids, or spaces between the 
wires making up the _ individual 
stranded conductors, are included in 
Table II. 





The Vortex Tube Today 


In the June issue of Power Engineering, among other 
things there was a brief reference to the Hilsch 
Tube. The interesting behavior of the Hilsch or 
Vortex tube was described as well as its principle of 
operation. As a result of the publication of this 
brief comment on the Vortex tube, Roy MacGee, Jr. 
presents this article which discusses the vortex tube 
at greater length and also Mr. MacGee's own ex- 
perimental work with this tube at Boston University. 
Mr. MacGee majored in physics and the vortex tube 
was the subject of his thesis for his M.A. degree in 
the early part of this year 


By ROY C. MacGEE, Jr. 


N DECEMBER 12, 1931, George 

Joseph Ranque of Montlucon, 
France, applied for a French patent 
on the vortex tube. This invention 
was a device that separated a stream 
of compressed air into two streams 
of air, one hot and one cold. Figure 
1 shows a modern model of this de- 
vice. 

The principle of the device is very 
simple in that it requires no moving 
parts. The compressed air is led into 
a nozzle that is placed on a tangent 
of the tube. The high velocity of 
the air through the nozzle causes a 
vortex or whirlpool as it centers the 
edge of the tube. The center of the 
vortex is forced out the small hole 
near the nozzle by the throttling of 
the air at the opposite end of the 
tube 

Ranque obtained a United States 
patent on March 27, 1934. After the 


Fig. 1. Cross-section 

through modern 

type of Uniflow Vor- 
tex Tube 
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presentation of a brief paper to the 
Societe Francaise de Physique in 
Paris the device lay uninvestigated 
until its rediscovery by a German 
physicist, Rudolf Hilsch. 

Hilsch used the vortex tube in his 
low temperature research. Dr. Rob- 
ert Milton of Johns Hopkins, while 
with an American scientific team 
working for the Bureau of Standards 
in Germany, obtained a model of the 
vortex tube that he brought to this 
country. Dr. Milton discussed the 
vortex tube at a meeting of the 
American Chemical Society in April, 
1946. 

Since then many papers, articles 
and theses have been written on the 
vortex tube. Industries, schools and 
independent investigators have been 
and still are working on various 
phases of this interesting tube. In- 
vestigations vary from highly theo- 
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Fig. 2. Counterflow, Uniflow, and Mechani- 
cal Vortex Tubes 


retical mathematical theses at the 
Massachusetts Institute of Technolo- 
gy to a design for a homemade vor- 
tex tube appearing in Popular Sci- 
ence magazine. Although much work 
has been done, much more is needed 
before all the secrets of this tube 
can be found. 

Ranque described three types of 
vortex tubes, the counterflow, uni- 
flow, and mechanical tubes. Figure 
2 shows these three basic types. 

The counterflow type has been de- 
scribed in the preceding portion of 
this article and a sketch of a work- 
ing model of this type is shown on 
Figure 1. 

The uniflow vortex tube varies 
from the counterflow tube only in 
its method of separation. While the 
counterflow requires a reversal of 
the flow of air, this reversal is not 
needed in the uniflow tube. Figure 
2 shows the center of the vortex 
being separated from the outer por- 
tion by means of a knife edged ori- 
fice. The outer portion of the vortex 
is carried to a manifold where it is 
collected and removed. 

The mechanical type of vortex 
tube varies from the uniflow vor- 
tex tube only in the method of 
creating the vortex. While the uni- 
flow method uses the velocity of air 
stream aimed on the edge of the 
tube to cause the vortex the me- 
chanical tube uses a power supplied 
rotor. 

Most of research has been done 
on the counterflow type of tube. 
After investigation of this type tube 
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the writer feels that more investiga- 
tion should center on the uniflow 
type. It is possible that the flow 
principle will be simpler and the 
efficiency might be better. This is 
expected because there is not as 
much mixing of the hot and cold 
streams in the uniflow vortex tube. 

The writer’s investigation was on 
a counterflow type of vortex tube. 
This tube was constructed of clear 
plexiglas so that the flow pattern of 
the air could be seen. Figure 3 
shows the tube operating with a 
colored water trace injected into the 
inlet air. The trace shows the con- 
figuration of the air as it progresses 
down the hot tube. The vortex is 
seen to increase in pitch as the hot 
tube valve is approached. 

Figure 4 shows the action of the 
air in the cold tube. The air in the 
cold tube is seen to move in a helical 
motion in the opposite direction as 


Fig. 4. Fluid trace in the cold tube 


the vortex of air in the hot tube. 
This photograph shows that the re- 
versal of air flow passing from the 
cold tube is given the same rotation 
as the air moving in the hot tube. 
Figure 5 shows the nozzle pattern 
for a vortex tube having four noz- 
zles. Tests by the writer show that 
four nozzles are sufficient for the 
centering of the vortex at the nozzle. 
The vortex tube has been relative- 
ly unsuccessful in the displacement 
of modern refrigerating systems due 
to its low efficiency. The United 
States Government is still investigat- 
ing the mystery of the tube. The re- 
search scientists of Project Cumulus 
1ave found the tube useful as an 


Fig. 3. Counterflow 

Vortex Tube operat- 

ing with a colored 

water trace in the 
inlet air 
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Pattern of flow of a four nozzle 


Fig. 5. 
Uniflow Vortex Tube 


ambient temperature indicator for 
fast aeroplanes. Recently govern- 
ment scientists have made an analy- 
sis on the use of the vortex tube as 
a cooling device for the cabins of 
supersonic aeroplanes. 

Some other fields have found a 
use for the tube but it is still more 
or less a laboratory toy. There are 
undoubtedly many places that the 
tube would prove useful, but they 
still lie undiscovered. 

The attractive elements of the vor- 
tex tube are its simplicity and its 
ease in manufacture. Temperatures 
of 30° F. and lower are easily ob- 
tainable. Inlet air pressures vary 
from 100 psi to 200 psi, when the 
cold outlet is at atmospheric pres- 
sure. These temperatures are ob- 
tainable almost instantaneously since 
no warmup period is required. The 
main drawback of the vortex tube is 
in the poor efficiency. However, the 
tube must have applications for in- 
termittent serv:ce that have not 
been demonstrated to date. 


THE STEEL COMPANIES of the United 
States, with their present record high 
capacity, can provide 2240 lb of steel 
for every 2000 lb needed when World 
War II was at its height, American 
Iron and Steel Institute said recently. 
In 1952 that figure will be raised to 
2360 lb as a result of the further 
expansion and improvement pro- 
grams of steel companies. 

Every day, the finished steel made 
from 24 hours of full output of ingots 
and castings will provide steel for all 
the following items (average sizes): 
An aircraft carrier, 500 airplanes, 
1000 anti-aircraft guns, 500 tanks, 
half a million 3-inch shells, 1000 
howitzers, 200 aerial bombs, two 
heavy cruisers, 1000 freight cars, 
2000 trucks, two cargo ships, two 
tankers, 12,000 autos, 2000 homes, 
20,000 household refrigerators and 
20,000 stoves. And after all that, 
more than 20,000 tons of steel would 
remain for other purposes. 

The steel industry, with a record 
high annual capacity of 100,563,500 
tons as of July 1, 1950, will have a 
capacity of nearly 106,000,000 tons 
by the end of 1952, as the result of 
the current expansion programs. 
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Preheating of Fuel Oils 


Reasons for preheating . . 


. Atomization—What it is 


. . . Which oils should be preheated . . . Require- 


ments for preheating . . 


Flash point 
gravity . 


Excessive preheating 


. Atomizing temperatures 
Preheating according to 


. Too low 


preheating 


By PAUL F. SCHMIDT 
Allied Oil Company, Inc., Cleveland, Ohio 


HE PREHEATING of heavy fuel 

oils has always been a hit and 
miss affair. Some operators preheat 
too much, while some not enough. 
A lot of operators are of the opinion 
that the main purpose of preheating 
is to liquify the oil, so as to make it 
more pumpable, therefore any tem- 
perature is good enough. It should 
be remembered that the proper pre- 
heating temperature has a_ great 
deal to do with correct and efficient 
combustion, with resulting high heat 
release, fuel conservation, and econ- 
omy of operation. Incorrect pre- 
heating can give poor combustion, 
resulting in smoke, carbon formation 
and fuel waste. 


Reason For Preheating 

The combustion of fuel oils is a 
chemical reaction, in which oxygen 
from the air combines with the oil. 
As in most chemical reactions an in- 
crease in temperature will aid the 
reaction, sometimes to start it and 
often to help its completion. This 
same theory also affects the proper 
burning of fuel oils, and is accom- 
plished by preheating the oil, which 
brings it closer to the oil’s ignition 
point, and also thins out the oi! for 
better atomization 


What Is Atomization? 

It is impossible to ignite the oil 
properly in the solid fluid state, so 
the burner breaks it into a fine 
spray, and this action is commonly 
called atomization. This atomization 
is accomplished at the burner tip, 
or just beyond it, by air, steam pres- 
sure, and in mechanical burners by 
the oil pressure itself. Now, if the 
oil was not heated and thinned out, 
it would be extremely difficult to 
obtain this fine spray, thus giving 
poor ignition and combustion. Pro- 
duction of this fine spray makes it 
possible for more oxygen to react 
with the extremely small oil par- 
ticles, to produce a rapid and com- 
plete combustion 

Oils of grade No. 2 are never pre- 
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heated, due to their low viscosity. 
No. 4 oils are occasionally preheated, 
but not as a general rule. No. 5 and 
6 oils are the ones that require pre- 
heating, as their viscosities are high. 


Requirements For Preheating 

In this article, preheating and 
atomizing temperatures refer to the 
same thing. In order to preheat any 
oil properly so as to obtain correct 
atomization, there are three charac- 
teristics that must be known: 

1. Viscosity of the fuel oil 

2. Proper atomizing temperature 

3. Flash point, closed cup 

As fuel oils have a great variety 
of viscosities, it is not always pos- 
sible to purchase or receive oils of 
constant viscosity. Though you may 
order and specify a certain viscosity, 


it does not mean that is what you 
are delivered. The supplier should 
supply an oil that has a constant and 
uniform viscosity to the consumer, 
otherwise the consumer's efficiency 
is lowered. If one time the oil is 
light in viscosity, next time heavy, 
the burner and pressure adjustments 
will not be correctly set, moreover 
the preheating temperatures will be 
incorrect. Unfortunately, few indus- 
trial companies have facilities for 
determining viscosities, so they must 
rely upon the supplier for this infor- 
mation. 

As previously mentioned, the vis- 
cosity will decrease or thin out as the 
oil is heated. The more heat, the 
lower the viscosity, and this physical 
property is used advantageously to 
bring the viscosity or fluidity of the 
oil to the proper consistency for good 
atomization. It is therefore essential 
to know the viscosity of the oil being 
burned, so as to determine the 
proper preheating temperature. 


Atomization Temperatures 

For good combustion, engineers 
usually set a certain viscosity which 
the oil must have to obtain the best 
atomization. As most No. 5 and 6 
oils have a high viscosity, the pre- 
heating temperature brings the vis- 
cosity to this optimum point for 
correct and proper atomizing. This 
viscosity varies among combustion 
engineers, ranging from 100 to 200 
sec, Saybold Universal, and while 
150 sec is the one most generally 
used, the others are also included 
in the table. This table will show 
the temperature to which you must 
heat the oil to obtain the correct 
viscosity for atomizing and combus- 
tion. 

The type of burner and method 


Atomizing Temperatures for Various Viscosities 





Viscosity 
at 100 F 
SSU 


Viscosity 
at 122 F 
SSF 


Temp 


Atomizing 


obtain visc. 


of 100 SSU 


Atomizing 
Temp to 
obtain visc. 


of 200 SSU 


Atomizing 
to Temp to 
obtain visc. 


of 150 SSU 





100 
120 
135 
150 


240 
245 
248 
250 


254 
258 
260 


9000 
10000 


80 
100 
110 
128 
138 


145 
160 
168 
175 


190 
195 
200 
205 
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of atomizing will also have some 
bearing upon the preheating tem- 
perature. If steam atomization is 
employed with inside mixing, a 
lower temperature may be used, as 
heat will be received from the steam 
in the mixing chamber. 

If air is used for atomizing, the 
oil must be preheated higher, as the 
air will cool the oil. With mechanical 
burners, the oil must be lower in 
viscosity, thereby requiring a higher 
preheating temperature. 


Flash Point 

Some operators claim that they 
always preheat the oil to just below 
the flash point. This is not too good 
a practice, as the viscosity can be 
high, necessitating higher preheating 
temperatures. If the oil were pre- 
heated to just below the flash point, 
it would be insufficient to reduce 
the viscosity enough. 

If the flash point is low and the 
preheating temperature is _ high, 
there may be danger of preignition, 
as the temperature will drive off too 
many of the light vapors, causing a 
gas to form which can cause the 
burner to puff and pulsate. If this 
happens, the preheating temperature 
should be decreased, if possible. 


Preheating According to Gravity 

In the past, many operators have 
used the gravity as an index for pre- 
heating. This method was a satis- 
factory method in those days, when 
the type of oils were few and uni- 
form, but today with modern refin- 
ing processes and many variations in 
fuel oils, this index for preheating 
is useless. The preheating tempera- 
ture for a certain gravity oil may 
be correct in one case, but unsatis- 
factory for another oil of identical 
gravity because of difference in 
viscosity. 


Excessive Preheating 


Preheating temperatures must not 
be excessive. If too great a heat- 
ing is used, there is danger of crack- 
ing and coking the oil in the pre- 
heater, causing blocked burners and 
loss of heat. What happens in this 
case is principally the same as in the 
cracking of oil during the thermal 
cracking process. Due to the ex- 
cessive temperature in the preheater, 
the oil is broken into a heavy oil, or 
tar, and light vapors. These vapors 
pass through the preheater and burn, 
but as they are very light, they 
also have little heat. The heavy 
cracked oil may block the preheater, 
or as it is usually extremely heavy 
and viscous, it may block and car- 
bon the burner tips. This specific 
trouble is not common, but it has 
happened to operators who should 
know better. 

If an oil is preheated too high, it 
can become too fluid, thereby going 
through the burners too fast, giving 
improper combustion, and carboni- 
zation on the combustion chamber 
walls, as well as slipping at the 
pump, vaporization and pulsation. 


March 


Too Low Preheating 

If the preheating temperature is 
too low, many of the same difficulties 
will arise as with too much heat. As 
the viscosity will be too high for 
good atomization, inefficient com- 
bustion will be obtained, resulting in 
high fuel consumption, loss of heat, 
smoke and carbonization. 


Sometimes it is not possible to 
start the burner due to the inability 
of obtaining the fine spray or atom- 
ization necessary to promote com- 
bustion or burning. 

As the oil temperature is low, it 
is therefore further away from its 
flash point, making starting more 
difficult. 





Insulation of Complete Air Conditioning 
Unit Saves Time and Materials 


METHOD of applying mineral 
wool board insulation to an air 
conditioning unit recently enabled 
the William Penn Hotel, Pittsburgh, 
to eliminate several time-and-ma- 
terial-consuming steps normally re- 
quired to insulate such equipment. 
The technique is used to apply min- 
eral wool to sheet-metal enclosing 
five stages of air conditioning, a cir- 
culating fan, and distribution ducting. 
It includes three basic steps: appli- 
cation of (1) special clips and (2) 
mineral wool board sections and (3) 
two coats of paint. Commonly spec- 
ified materials such as wire mesh, 
insulating cement, and finishing 
cement are not required. 

At the William Penn, five condi- 
tioning stages housed in one large 
sheet-metal enclosure produce clean 
air at the proper temperature and 
humidity. The five stages are: (1) 
preheating to 80 F by steam coils, 
(2) cleaning by an electric air filter, 
(3) cleaning by a secondary filter, 
(4) cooling to approximately 55 F 
by chilled water coils, and (5) heat- 
ing to 70 F and drying by steam 


tempering coils. It is to maintain 
these process temperatures that 1- 
in.-thick mineral wool board insula- 
tion is applied to the sheet-metal 
enclosure. Further, by preventing 
air, either during treatment or dis- 
tribution, from absorbing excessive 
heat from the surrounding room 
atmosphere, the insulation results in 
reduced load on the power system 
because extra energy is not required 
to combat ambient heating. 

The special clips which secure the 
insulation to the surfaces of housing, 
fan and duct are attached to the 
sheet-metal by an adhesive. Each 
clip consists of a 1%-in.-square 
metal plate, punctured with small 
holes, and a length of heavy-gage 
wire welded perpendicularly to the 
metal plate at its center. The punc- 
tured metal plates are pressed into 
the adhesive on 12-in. centers and, 
when the adhesive dries, each clip 
is designed to withstand a tensile 
stress of more than 100 psi. 

Mineral wool board insulation in 
24 by 48-in. sections is then impaled 
on the wires of the clips with all 


Mineral wool board insulation, | in. thick, on sheet metal housing of air conditioning 
equipment at William Penn Hotel, Pittsburgh 
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edges carefully butted together. To 
secure the insulation, a lock-washer 
is tightly set on each protruding 
wire. The ends of the wires are then 
clipped at the washers. Insulation 
corners and joints, and the tops of 
the washers are covered with 10-lb 
asbestos paper carefully secured in 
place with cold-water paste. To 
complete the insulation, two coats 
of paint are applied to all insulated 
surfaces. 

The insulation, thus installed, as- 
sures that proper temperature is 
maintained as air is conditioned and 


distributed to the dining rooms, 
lobby and cocktail lounges of the 
William Penn Hotel. Power costs are 
kept low by eliminating both exces- 
sive loss of heat from the two sets 
of steam coils and unnecessary 
heating of the chilled water in the 
fourth stage of the conditioning sys- 
tem. 

The box shape of the enclosure 
further promotes low installation 
cost because only one form of insu- 
lation—mineral wool board—is ap- 
plied to regular, flat surfaces which 
generally can be insulated in the 
least time. Straps, bands and cement, 
often necessary for insulating round 
or irregular surfaces, are not re- 
quired. 

Four doors on the side of the insu- 
lated housing allow maintenance 


Induction Heating 


Notes on Induction Heating 


from Tempil Topics with added 

illustrations showing typical in- 

duction heating set-ups and the 
effect of induction heating 


InpucTIon heating should not be 
confused with dielectric heating. In 
dielectric heating, the workpiece, 
which must be non-conducting 
(wood, paper, rubber, ceramics, etc.) 
is held between two plates which 
serve as electrode. for an alternat- 
ing current of frequencies between 
one million and fifty million cycles 
per second. This rapidly alternating 
electric field produces molecular 
(dipole) oscillations in the sub- 
stance, and the resultant internal 
friction causes the workpiece to heat 
up rapidly and uniformly through- 
out. Induction heating, on the other 
hand, depends on a _ transformer 
effect. The workpiece, which must be 
a conductor of electricity, although 
it need not be a good one, is sur- 
rounded by a conducting coil which 
forms the primary and carries alter- 
nating or pulsating current whose 
frequency may range from 60 to 
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WATER INLETS 


1,000,000 c.p.s. A typical arrangement 
is shown in Fig. 2. The workpiece 
itself forms the secondary of the 
transformer, and currents are in- 
duced in its surface layer. These are 
converted to heat energy by the re- 
sistance of the metal. 

The rate of heating by the induc- 
tion .method understandably _in- 
creases with increase in the supplied 
power. As the frequency of the cur- 
rent is increased, the depth of heat 
penetration decreases. The size of 
the workpiece to be heated, the de- 
sired rate of heating and the re- 
quired depth of heat penetration 
therefore largely determine the 
choice of current source. Commer- 
cially available equipment for pro- 
viding alternating current of the 
proper characteristics includes 
motor-generator sets, vacuum-tube 
oscillators, mercury-are converters 
and spark-gap converters. 

Heat can be produced so rapidly 
by the induction method that it can 
be localized to the desired portion 
of the workpiece without appreci- 
ably affecting the rest of the work. 
Where only a relatively small part 
of a larger object need be heated, 


QUENCH SPRAY FROM 
HOLES IN INDUCTOR 


—_———> MOTION 














rch. 1951 


Fig. 1. Arrangement 

for the surface hard- 
ening of steel rail by 
induction heating 
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men ready access to all stages of 
the air-conditioning system. For 
example, a maintenance man enter- 
ing the third door from the right 
may reach the third stage and 
change the secondary air filter. The 
insulated pipes entering the side of 
the housing are the supply and re- 
turn lines for steam in the first and 
last air conditioning stages and for 
chilled water (large-diameter pipes) 
in the fourth stage. The arrows on 
the pipes indicate the direction of 
flow of the chill water and steam. 

Although applied here to a hotel 
air conditioning system, the step- 
saving and cost-cutting technique 
can be applied with equal advan- 
tages to systems in office buildings, 
schools, hospitals, theaters, and in- 
dustrial plants. 


WATER - COILED INDUCTOR 


DEPTH OF HEATING 


Fiq. 2. Showing the surface of a steel shaft 
that is heated (and hardened) by passing 
it through a water-cooled inductor 


there are obvious economies and 
speeding of production. Dimensional 
and metallurgical changes are mini- 
mized and the dangers of surface 
oxidation, scaling and decarburiza- 
tion are reduced. 

Production line brazing and 
soldering operations lend themselves 
excellently to induction heating. 
Bonding is carried out at high 
speeds, especially in soldering oper- 
ations, in which filler metals melt- 
ing below 700 F are utilized. Fer 
brazing by induction, the silver 
alloys will produce joints with 
strengths up to 100,000 psi at high 
production rates and can be used to 
join dissimilar as well as similar 
metals. 

Induction heating permits selective 
hardening of a restricted portion of 
a larger piece on a production basis. 
Small pieces can, of course, be 
heated over all. The shape of the 
object may be irregular provided a 
coil can be designed for uniform ap- 
plication of heat. The operation is 
further limited to materials such as 
plain carbon steels, cast iron, the 
hardenable stainless steels and other 
alloy steels which may be treated by 
heating to above their critical tem- 
peratures followed by rapid cooling. 
Suitable auxiliary equipment is re- 
quired to provide for movement of 





the heat treated piece and for the 
air, gas or liquid type of cooling 
used. While steels containing as little 
as 0.15% carbon may be hardened, 
those containing about 0.50% carbon 
are commonly used, with hardnesses 
resulting up to 60 Rockwell C. By 
interrupting the quench so that re- 
sidual heat remains in the work- 
piece, tempering effects may be ob- 
tained. 

For surface hardening, in addition 
to the advantages cited, induction 
heating permits precise control of 
depth and temperature of the heated 
layer. 


FOR THE 
PUMP 


PUMPS AND GALOSHES 


By BERT RICHARDS 
Christie Street Hospital 
Toronto, Canada 


PLUNGER PUMPS are very weak sis- 
ters in handling sludgy liquids. By 
their nature and design there is a 
dead position, without force, at the 
end of each stroke, during which 
valves and checks must seat. Any 
foreign matter or sediment caught 
under them will kill jump efficiency. 
Even in dealing with condensate 
returns of supposedly pure distilled 
water, bits of rust or scale squeezed 
instantaneously between disc and 
seat may easily lead you into dis- 
mantling the whole valve chest too 
often for convenience. Rotaries with 
flat or inclined flap checks would 
seem best adapted for such duties; 
the checks are often hinged rather 
loosely so that the disc can play 
around some, and contact surfaces 
will then wear evenly instead of 
grooving. 

Sump pumps require more careful 
attention than is commonly accorded 
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In many forging operations induc- 
tion heating enables high production 
rates to be maintained with result- 
ant savings in equipment and manu- 
facturing space. A minimum of scale 
formation due to rapid heating gives 
considerably increased die life. De- 
carburization of the workpiece is also 
reduced. 

Induction heating has found appli- 
cation in the local preheating and 
stress relieving of welded joints in 
simple and air hardening steels. It is 
of particular value in the field erec- 
tion of large pressure vessels for the 
petroleum and chemical industries. 


OPERATOR 


them. Float operated at low head to 
take care of seasonal or periodic 
drainage, if one fails for even a few 
hours it may mean replacement of 
pipe-covering, damaged motors, and 
a messy cleanup. It is always a moot 
question whether such non-steam 
equipment should be the engineer's 
baby or that of maintenance fore- 
man, both arrangements are in use 
on different premises and seem 
fairly satisfactory, but the very first 
emphatic MUST is a well defined 
and understood division of responsi- 
bility for these services; otherwise 
there may develop some buckpass- 
ing and even neglect. 

Certain plant locations are too low 
for proper flow level, having to 
pump their sewage. This, you may 
take from me without salt, is one 
collosal headache. From _ banana 
peel to rubber prophylactics, from 
rags to razor blades, everything is 
there. Take the pump cover off and 
marvel at a_ perfect collection 
agency. Note the intensity of effluvia 
which would grow mushrooms on 
the air alone. Strainer gates have 
cleaning rakes attached to stop 
larger timbers and aeroplane tires 
from going through; they ignore 
quite plenty. Cleaning a clogged 
sewage pump is a dirty, sickening 
and dangerous job that I wouldn’t 
ask my staff to do on a bet. Men 
specially outfitted with rubber cov- 
eralls, gloves, hood-mask, respirator, 
and hipboots should do this work 
and be paid commensurately. Dan- 
ger of serious infection squarely 
faces staff members who foolishly 
undertake the job without proper 
clothes and protective devices. It is 
far too big a hazard. 

I still smile on occasion over one 
plant which maintained a little 
pump station way down at lake 
level. Besides ordinary city supply 
for human use, they needed huge 
quantities of water in textile manu- 
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A number of other uses to which 
induction heating has been put in the 
arts and industries include: straight- 
ening of shafts or other cylindrical 
objects with proper control of tem- 
perature to avoid detrimental effects 
on the properties of the part; shrink 
fitting of one metal part over another 
by means of rapid local heating, 
usually at 500 to 600 F; melting of 
small metal batches where costs are 
secondary to freedom from contami- 
nation during the melting process; 
heating compacts for sintering in 
powder metallurgy; and manufac- 
ture of precious metal clad objects. 


facture, washing, leaching, bleach- 
ing, etc. Maintenance men and engi- 
neers used to give a casual look-see 
at happy haphazard intervals; no 
one worried so long as the water 
was there. One night the bleach 
foreman reported no water. Shift 
engineer with a flashlight found 
pump not working. Electricians 
couldn’t get the inotor going. So 
next day maintenance men were 
sent down, and came back with 
bulging optics, (not to the power 
plant) saying that the whole well 
was jammed tight with fish! The 
inlet screen had collapsed on occa- 
sion of a piscatorial convention and 
everyone was there from alligators 
to turtles. Maintenance men and 
their friends had plenty fish—and 
then we got a plaintive squawk from 
the powerplant . “Maintensnce 
had ro business to clear out that pit, 
it’s the engineers’ job!” Whadya 
know? A somewhat discordant note 
from the usual tune, by golly. They 
might as well claim sewer cleaning 
for the chewinggum and nickels 
salvage! Anyway they asked for— 
and got—the pump pit as a prize 
pet, sans fish. 


HINTS ON PUMP MAINTENANCE 
By W. B. KENNEDY 


Wuen the cup leathers in certain 
types of pumps wear out too quickly, 
it usually means the piston rod is 
not “centered” in the cylinder. (This 
statement also applies to the air- 
pump piston rod.) When the piston 
rods are off center, the cup leathers 
do not wear regularly, but usually 
wear out to one’s right or left when 
facing one side of the walking beam. 
This is caused by failure of the pis- 
ton rods to center the cylinders; they 
are off center at the walking-beam 
end, and it is here that the correction 
must be made. (This trouble is 
usually referred to as “cutting” out 
instead of wearing out.) A charac- 
teristic of this type of trouble is that 
the cup leathers always wear more, 
or faster, at one point than at the 
opposite point. While it may occur 
at one’s right or left when facing the 
end of the walking beam, instead of 
the side as referred to above; the 
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cause of the trouble is still located 
at the walking beam end of the pis- 
ton rods, caused by “off-centered- 
ness.” 

When this trouble occurs in a new 
pump, the cause is a defect in the 
shape of the walking beam, or the 
casting to which the piston rods are 
attached; or if these castings are 
properly shaped, they are mis- 
aligned at the “joints” for some 
reason. I don’t know how such de- 
fects in manufacture creep in, but 
occasionally they do, and, although 
a batch of pumps may all look alike, 
they don’t all function perfectly in 
practical, everyday use. 

The remedy is to center the piston 
rods with the cylinders, from one 
end to the other, even if it requires 
new castings, new bushings, or a 
general re-working. To avoid mis- 
understanding, I don’t attach any 
importance to any effort to correct 
such troubles by merely trying to 
center the piston rods at the “pis- 
ton” end, because I have never seen 
a piston with the rod hole off center. 

This type of trouble can cause 
noise, as well as excess and rapid 
wear; but when a pump has, or de- 
velops, a distinct “knock” (once for 
each revolution of the crank gear) 
it may be caused by too long a pump 
rod, causing the piston to strike the 
valves in the lower end. When 
wooden pump rods are put in full 
length while dry, they may swell as 
they absorb water, producing con- 
siderable increase in length. The 
position of the connecting rods and 
crank pins at the exact moment the 
knock occurs should indicate whether 
it is caused by excess length in the 
pump rod. 

When it has been definitely deter- 
mined that the pump rod is not the 
cause of a knock, check moving parts 
for misalignment or wear. Worn 
bushings should be replaced without 
delay. It is usually a good rule to 
replace ALL bushings (if worn 
enough to produce noise, misalign- 
ment, or undesirable slack in parts) 
rather than a single worn bushing, 
because a single replacement may 
tend to throw other worn parts to 
a new position, perhaps producing 
noise or wear at new points. A com- 
plete repair job is the only type of 
repair job that gives satisfaction in 
the long run. A single defective or 
worn part left in a pump by a re- 
pairman can cause disaster to some 
vital part, or maybe the whole 
mechanism, as well as a dissatisfied 
customer 

I have known well owners to have 
costly trouble simply because the 
driller did not install a strainer to 
keep out sand. Perhaps such wells 
can be depended upon to furnish all 
the water required as long as the 
pumps are working, but when the 
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valve leathers (or even the valves 
themselves) have been cut out by 
constant exposure to sand in the wa- 
ter, there may ‘be a costly shutdown 
for repairs, with delayed production, 
and consequent loss of profit. In 
such cases, the loss incurred may ex- 
ceed the price of a suitable strainer 
by a dozen or more times. 

All types of pumps have their ad- 
vantages and disadvantages; and 
when the driller is allowed his pref- 
erence in the selection of a pump, it 
may be wise to consider the type of 
water (freedom from, or presence 
of, minerals, sand, etc.) the type of 
service desired, particularly the 
amount of water required, the speed 
with which it must be delivered, as 
well as the general conditions pre- 
vailing at a certain well. For in- 
stance, I know of a well with water 
highly saturated with iron and other 
minerals which cause an excessive 
accumulation of rust, slime, or other 
adhering matter in and on the valves 
of a well known jet pump, causing 
constant trouble with unpriming 
which occurred during idle periods 
between irregular periods of use. 
The trouble persisted until the own- 
er installed a piston-and-cylinder 
type of pump to eliminate the un- 
priming. I am not condemning any 





type of pump, but do believe ALL 
conditions should be considered in 
choosing one. 


WE MEASURE PUMP FLOW WITH 
$15 WORTH OF EQUIPMENT 


By HENRY E. ZEFFREN 


IN POWER PLANT and _ industrial 
work, it is often desirable to get a 
fairly accurate figure on the total 
quantity of water or other liquid 
pumped by various pumps. For eco- 
nomic reasons, it may not be possi- 
ble to put a flow meter on the line 
or pump in question. The writer hit 
upon a method whereby a pretty ac- 
curate figure of gallons pumped is 
obtained with a total expenditure of 
$15 for equipment. 

The motor on the pump in ques- 
tion operates at 440 v., 3 phase, and 
the pump supplies a water-treating 
tank. It starts and stops at the dic- 
tate of a float switch on the tank, 
and pumps at a constant rate while 
running. By setting the discharge 
valve on the pump so that the dis- 
charge pressure is at 7% psi., the 
pump delivers 48 gpm, which is de- 
termined by measuring the rise of 
the tank level when the pump is on, 
using a stopwatch to measure time 
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"| have other things to do, Frumph, besides look for your oil can." 
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Keeping Your Plant Efficiency Out of Balance? 





Today, as always, costs (hidden or otherwise) are a prime factor 
in shaping plant operating efficiency. And it’s obvious that when 
efficiency sags, plant operating costs go out of balance. How, 
then, can you best control this “economic see-saw”? 

Since water conditioning is a necessary part of efficient plant 
operation, why not seek ways to make every dollar work harder 
with the use of a correct water conditioning service designed 

to help you keep your plant functioning on the profit side 


year in and year out. 


If the results you are presently obtaining are not entirely satisfactory, 
let us explain how the BETZ specialized water conditioning 
service can benefit you. W. H. & L. D. BETZ, Gillingham & Worth 


Streets, Philadelphia 24, Pa. In Canada: BETZ Laboratories 


BETZ 


BOILER WATER CONDITIONING * COOLING WATER CONDITIONING * INDUSTRIAL WASTE TREATMENT 


Limited, Montreal 1. 
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Diagram of Zeffren's $15 control system for motor-driven centrifugal pump 


to deliver the water. An accurate 
0-15-lb pressure gage is used 


To measure time the pump runs 


PORTABLE ION-EXCHANGE UNIT 
YIELDS 10-MILLION-OHM WATER 


Low-cost apparatus uses Amberlites 
in mixed bed. Meter shows output 
quality 


WATER WHICH is virtually free from 
ionized impurities can now be pro- 
duced quickly and at low cost by the 
new mixed-bed technique of ion ex- 
change operated in a miniature ex- 
change unit which weighs but 5% 
pounds and requires only one-third 
of a square foot of bench space. To 
the worker in operating, research or 
school and university laboratories, 
the new apparatus appears to offer u 
ready supply of high-quality water 
for preparing stock solutions and for 
the scores of laboratory operations 
normally dependent on _ distilled 
water 

The new apparatus, called the 
Deeminizer by its manufacturer, the 
Crystal Research Laboratories Inc 
of Hartford, Conn., yields up to five 
gallons per hour of water equal in 
chemical quality to triple-distilled 
Fed with ordinary tap water, it can 
deliver a product with an electrical 
resistance of 10 million ohms—con- 
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during a given period, a_ singie- 
phase relay, with 440-v closing coil, 
and 110-v contacts, is placed across 


taining, in other words, only one 
part of ionic solids per 100 million 
parts of water. 

It represents the first commercial 
application of the mixed-bed ion ex- 
change technique, an important dis- 
covery made by researchers at the 
Resinous Products Division of Rohm 
& Haas Co., Philadelphia chemical 
manufacturer. The instrument itself 
consists of a rigid polystyrene tube 
which accommodates a_ replaceable 
container filled with Deeminite—a 
mixed bed of specially converted 
Amberlite exchangers. The tube is 
mounted on a gray metal base, 
measuring 6 x 8 in., which houses 
the meter 

In operation, a jar of water is up- 
ended in the top of the tube; the 
water passes through glass-fiber 
filters which remove physical impur- 
ities, then through the bed of resins 
which adsorb, or pick off and retain, 
the ionized impurities. Thus the 
single passage through the bed of 
resins produces a water free of 
sodium and silica, the sulfates and 
chlorides of calcium and magnesium, 
and other unwanted ions. Such a 
water contains no dissolved salts that 
interfere with the stability or accu- 
racy of stock solutions, produce scale 


The new mixed-bed 
technique of ion ex- 
change, applied in 
this portable unit, 
delivers water equal 
in chemical quality 
to triple distilled for 
the industrial or 
other laboratory 
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two terminals of the pump driving 
motor, and the 110-volt output is 
connected to a standard Telechron 
wall clock, which will then start 
whenever tle pump starts, and stop 
whenever the pump stops. 

At the end of each day, a reading 
is taken from the Telechron clock, 
and the gallons pumped for the 
period are calculated. The results 
may be used to calculate chemical 
dosage, plant water consumption, 
and savings realized by use of the 
water treatment system. 

Total equipment purchased for the 
flow meter consisted of the electric 
clock (self-starting type of course), 
pressure gage, and 440v-110v relay, 
at a total cost of $15. Incidentally, a 
small 440-110v transformer may be 
substituted for the relay if desired. 


in steam sterilizers, or hamper the 
mixing and impede the working of 
photographic developers. The output 
is drawn off through a polyvinyl 
hose in the base. 

A built-in electrical conductivity 
meter shows the purity of the 
effluent at any time, and indicates 
accurately when to replace the cart- 
ridge. In soft-water cities like Hart- 
ford, the manufacturer estimates 
that one-million-ohm water may be 
produced for approximately five 
cents per gallon; in less fortunate 
areas like Chicago, for example, the 
estimated cost would be 25 cents. 

le Monobed—Something New in lor 


Water Treatment, Power Engi 
r, 1950, page 94 


BEARING MAINTENANCE 
PAMPHLET 


A CONTINUING study of bearing 
maintenance techniques and suc- 
cessful maintenance, installation, and 
removal procedures is being pub- 
lished, within a few weeks, in 
pamphlet form by The Anti-Friction 
Bearing Distributors Association of 
1900 Euclid Avenue, Cleveland 15, 
Ohio. 

This is the first attempt, as far as 
the Association knows, to publish in 
permanent form all available main- 
tenance information on every type 
of bearing. 

A file folder type of binder is 
being sent to each bearing user who 
requests it, on company letterhead, 
in which succeeding issues can be 
compiled. 

The Association is anxious to 
make this information available to 
industry at this time when such a 
strain is being placed on existing 
equipment and replacements tend to 
become more difficult. 

At the present time too many 
bearings are being replaced for rea- 
sons other than normal fatigue which 
in most cases is due to faulty main- 
tenance practice. Proper distribu- 
tion and use of the material to be 
published should reduce this loss to 
a reasonable minimum. 





A TYPICAL EXPERIENCE 
"We Were baffleg 
until this amazing 
Mechanica) detective 
Showeg US how to Step 
up Power Outputs 
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Rule-of-thumb methods in tracing causes of fuel waste 
and power loss have been made obsolete by the Cities is ais eed 
Service Industrial Heat Prover. A recent case is typical: 
Heat was plainly being wasted; production was suffer- 
ing, and routine “corrections” had failed. Then a Cities 
Service engineer was called in. As always, a Heat Prover 
test quickly supplied data on major combustion factors. 
The evidence pointed to outright heat leakage — con- 
firmed by discovery of cracked brickwork. After repairs 
the average power output jumped 22%! 

Similar contributions to production efficiency are re- 
ported often—because the reliability of Heat Prover com- 
bustion analysis makes it simpler to determine effective 
corrections. Ask about this service for your plant. FREE- ae eee 


you quickly ond ac 
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scribes the Cities Service Heat Prover. 
Mail coupon for your copy. 
CiTies SERVICE OIL COMPANY 


Sixty Wall Tower, Room 989 
New York 5, New York 
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Questions and A\nswers 


Question No. 480 
HE WANTS TO KNOW 
ABOUT BEARINGS 


1. Wuart ts the proper way to take 
lead readings on sleeve bearings on 
pumps or blowers? 

Is it proper to take a reading on a 
sleeve bearing by using a 5-amp 
wire on both sides of the bearing 
and one over the journal, then com- 
press your lead, take both side read- 
ings and subtract from your journal 
reading? 

2. Are the lead-base and tin-base 
babbitt metals the best to use for 
bearings—assuming you are still 
able to get them under present re- 
strictions? If not, what materials 
could be used for rebabbitting bear- 
ings? How many different kinds of 
babbitt metal are there and what 
are they for? 

3. Is it customary to pour bab- 
bitted bearings around a mandrel 
smaller than the shaft, then bore out 
to nearly shaft diameter before 
“scraping in” the bearings? 

4. How should babbitted bearings 
be grooved? And why do they need 
grooves? 
Philadelphia, Pa A: © 


Answer No. 476 
WHY DID HIS POWER 
FACTOR CHANGE? 

THEY use about 650,000 kwhr of 
electricity a month for mill proc- 
esses, said J. B. in the January issue. 
They have just enough capacitors on 
the mill side to give them an oper- 
ating power factor of 80.5 to 82 per 
cent. In April 1950 they installed 
a compressor driven by a 75-hp in- 
duction motor, which does not re- 
quire more than 60 per cent of its 
capacity to drive the compressor at 
full load. 

Now in May 1950 they operated 
with 81.5 per cent power factor but 
in July the power factor dropped to 
79.5 and in the following months 
dropped below 79 

All other factors were the same. 
If the decrease was caused by the 
new motor, why didn’t it show up in 
May, instead of later? What factors 
are they overlooking in trying to ac- 
count for this? 


Barabas Calculates Power Factor 

The writer is not familiar with 
utility company’s billing methods or 
plant operations as to type of major 
equipment, and so on, within the 
confines of the plant. But, assuming 
plant operations on a 21-day month, 
24-hr-day, utilizing 650,000 kwhr 
per month, with a power factor of 
80.5 per cent to 82 per cent it would 
indicate approximately 530 kw are 
demanded on a 15-min basis, with 
650 kva taxed on power transforma- 
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tion apparatus before the installation 
of the 75-hp squirrel cage motor. 

It will also be well to point out 
that the utilization factor of a 75- 
hp motor placed on the system 60 
per cent loaded, develops 45 hp (440 
v, 3 phase 60 cycle) with a power 
factor of approximately 58-60 per 
cent under present conditions, with 
the remaining copper and iron with- 
in the 75-hp frame doing no useful 
work but aggravating the previous 
power factor of the system with cir- 
culating current and increasing the 
kva cf the system. 

In summation, when the motor 
was added to the system the present 
650 kva was increased by 70 kva, 
making a total of 720 kva demanded, 
with 530 kw plus 34 kw required 
by the air compressor, making a 
total of 564 kw required for work, 
resulting in a power factor of 
564720 or 78 per cent. 

The above is true only if all loads 
within the plant are fairly consis- 
tent; if changes here should occur, 
like loads falling off, this may de- 
crease the power factor still fur- 
ther, resulting in still a lower power 
factor condition, for which penalties 
may be imposed. 

In closing, if J. B. would care to 
add a capacitor across his present 
75-hp frame, suitable to bring the 
kilovars up on the motor, say 
around 17.5 kva—if the motor is 
1200 rpm or 20 kva if 900 rpm—he 
could possibly reduce his circulating 
current by 8 per cent to 11 per cent, 
which would, no doubt, aid in his 
present setup. 


Trenton, N. J. Joun J. BaraBas 


Comments by von Dannenberg 

DetTaits given are too limited to 
enable more than some general com- 
ments to be made. Actually the 
whole over-all range of power fac- 
tor, 82.0 to less than 79, is not great. 
In the writer’s experience, contracts 
have usually included blocks of 5 
per cent for any criterion as a basis 
for charge. In fact, depending upon 
how the value of power factor was 
obtained, whether by actual test, 
curve-drawing (graphic) chart, or 
ratio of total kilovar hours to kilo- 
watt hours, this range of power fac- 
tor would not be at all out of line. 
Possibly the comparison of the last 
named—the ratio of kilovar hours to 
kilowatt hours—would give as close 
a value to an average as any com- 
mercial method available and the re- 
sult would be sufficiently accurate. 

It is not stated whether there is 
any local generation. If so, the 
variation in the field currents would 
have an influence on the total load 
power. 

Since no diagram of connections 
is given, showing the location of the 


195! 


POWER ENGINEERING—Chicago, 


points of measurement, one cannot 
be certain how the values of power 
factor given were arrived at for the 
whole system. 

The existence of capacitors sug- 
gests the possibility that some of the 
units may be faulted or out of serv- 
ice. Tests will readily indicate such 
a condition, which should be rem- 
edied at once. 

There is no statement about the 
balance of the line currents, which 
has a decided influence upon the 
value of power factor indicated. The 
conventional type of meter used in- 
variably depends upon or assumes a 
balanced condition. Actually the 
most accurate measurement of 
power factor would be to take three 
readings of current, with three read- 
ings of watts and three readings of 
voltage to neutral. When summed 
up, these would give an accurate 
indication of the result desired. 
There is no generally available 
meter of this type in use in the 
U.S.A. However, as stated before, 
the comparison of kilovar hours to 
kilowatt hours with meters correctly 
located will give accurate compara- 
tive results. 

Brooklyn, N. Y. 
C. O. von DANNENBERG 


Should Have Been a Synchronous 
Motor, Says Evans 


THE INFORMATION given is too 
vague for a definite answer. How- 
ever, here are a few generalities. 

The induction motor, even though 
it constitutes a small percentage of 
the total load, should have been a syn- 
chronous motor. The pf may be as 
low as 60 per cent at full load on 
the compressor, because of the over- 
sizing of the motor. Wherever pos- 
sible, size induction motors for the 
load imposed, for the pf drops off 
rapidly with load. If a synchronous 
motor had been used, it would 
actually have improved pf by proper 
excitation of the field, especially at 
part load, at which time it would 
have acted as a synchronous con- 
denser. Placing a proper-sized ca- 
pacitor at the induction motor would 
help. 

If the pf given is at time of max- 
imum demand, the pf should be at 
a high value. However, if the max- 
imum demand happened to be a lot 
of small induction motors (even at 
full load), the pf would be low. 

Your plant load may have de- 
creased with the same number of 
motors on. It is possible that your 
condenser, in one of the feeders, 
has become inoperative and that it is 
not neutralizing the lagging current. 
Chicago, III. MELy1n Evans 


Answer No. 477 

WHAT IS BEST HEATING 
SYSTEM FOR A CHURCH? 
Forced-hot-air System Best, 
says Wright 

IN THIS AREA, and the same is true 
in most places outside of the large 
cities, churches are used only a few 
times a week; perhaps not more 
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New $8,000,000 
West Central Heating Plant 
Washington, D.C. 
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SECTIONAL HEADER Principal Data, Each Unit 


220,000 pounds steam per hour capacity 


Steam and water drum is fusion welded 
and designed for 400 pounds S.W.P., 
Sinuous forged steel tube headers. Water 


cooled furnace walls. 
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than two or three days and these 
scattered. It is the custom to heat 
the building up for the services and 
have no heat or, at most, just enough 
to prevent freezing the rest of the 
time 

No matter what type of plant is 
installed, first cost is very important, 
as well as the cost of operation and 
upkeep. If we are to heat the build- 
ing only during services, we want a 


system that will heat up quickly 


and, when shut down, have nothing 
to freeze if the temperature drops 


too far between times 

Steam and water lines are always 
apt to develop leaks and damage the 
walls and floors, especially in a 
building not in constant use, before 
they are discovered 

The Custodian of churches 
is far from an experienced engineer, 
in most cases. The plant that is the 
most simple, has little to require at- 
tention or develop trouble is the 
best one for him 

The forced-hot-air system 
all these requirements in fine shape 

In the last five or six years, several 
churches in this area have installed 
new heating plants and, in all cases 
but one, they have been forced-hot- 
air jobs. Two were rather large 
buildings with attached chapels and 
Sunday School rooms. We installed 
a zoned system so that any part 
could be heated without having to 
heat all 

Every one of 


most 


meets 


these plants has 
worked out well and the owners 
are well satisfied. If desired, system 
could be worked out to introduce 
fresh air as well as to recirculate 
it in the building. This would re- 
move odors, decrease disease germs, 
etc. In fact, the hot-air system can 
be designed to meet any conditions 
Woodbourne, N. Y. Dean E. Wricut 


Comparisons by Eckert 


I po not think that any one of the 
three systems—steam, hot water or 
forced air—could be called the best 
system. Each has a very definite ad- 
vantage at proper applications. Any 
heating system must be selected to 
fulfill certain requirements which 
may vary considerably even in sim- 
ilar types of buildings 

My personal opinion would tend 
toward the forced-air system if the 
church is rather small and does not 
have daily attention by a custodian 
Reasons are that a church is usually 
not used except for a short time each 
day and sometimes it is used only 3 
or 4 times a week. In such a case 
the forced-air system can be shut 
down during periods of non-use, 
with some fuel savings. Since there 
is no water in such a system, there is 
no danger of freeze-up. Make the 
system oversize enough to be able 
to warm up building with reasonable 
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speed without danger of overheat- 
ing. Chances are that the forced-air 
system would be the cheapest. 

If, however, the church is gocd 
size and has considerable activity 
and too has the daily service of a 
custodian, I would prefer a forced 
hot water system with latest type 
control devices. In this type system, 
the church building temperature can 
be controlled with great accuracy. 
Of course, heat must be maintained 
at all times to a point above freez- 
ing during winter seasons, thus con- 
suming fuel. With careful handling, 
this type system does not have to 
be too much oversized due to the 
constant nature of firing under load 
continuously 

Steam is a great deal the same as 
the hot water system, although not 
as accurate in control. However, in 
the hands of a good man, I doubt 
much difference can be noted in 
room temperature. Here again heat 
would have to be maintained during 
freezing weather 

Steam and hot water systems 
would very likely be more expensive 
in first cost 
Mt. Vernon, Ill 

Comparisons by von Dannenberg 


AS A GENERAL STATEMENT, in the 
average community the matter of 
cost, in actual cash, for the installa- 
tion tends to be a major considera- 
tion, so economic rather than hy- 
gienic features usually decide the 


Avsert R. Eckert 


issue 

Since the size of the church, the 
area and cubic space, as well as ar- 
chitectural eatures, are definite gov- 
erning elements, the scope of the 
question can be realized 

From actual experience the writer 
would place the three systems, in 
order of desirability, as follows 

1. Forced hot-air heating 

2. Hot water heating 

3. Steam heating 
Let's consider each of them in de- 
tail 

1. Forced hot air heating. 

This system, known to most of us 
as furnace direct-air heating, lends 
itself to results which, through the 
use of a water pan or box, enable the 
air to be humidified automatically 
As a result, the maximum dry bulb 
thermometer temperature need rare- 
ly exceed 65 F. This is a most val- 
uable property not common to either 
of the other two systems. Besides 
having a fan in the air intake, other 
fans can be inserted in the branch 
risers, if desired, to increase ef- 
fective heat transmission. 

For a church where most of the 
space to be heated is at the same 
level, it may even be desirable to 
have several heaters in larger areas, 
with single outlets arranged on the 
one-pipe heater principle. The fact 
that there is practically nothing to 
freeze and the ease of providing 
heat on short notice perhaps only 
one or two times per week, make 
such a system worthy of considera- 


tion unless the area is quite large 
In addition (and this applies to all 
three systems where the ceiling is 
high or of the vaulted type) fans to 
direct the high warm air to lower 
levels can be arranged as an added 
advantage. 

2. Hot Water Heating. 

This has the advantage of having 
the temperature of the radiators 
definitely under control. It is sur- 
prising how quickly the system re- 
sponds through the immediate circu- 
lation of the water when the heat is 
applied at the furnace. For a church 
where most of the radiators are at 
one level, use of one or more pumps 
is indicated, to force the circulation 
necessary even with a higher level 
accumulator. The pumps are com- 
paratively small and can be elec- 
trically operated. There is no control 
of relative humidity except by some 
external means. 

This system requires attention in 
the winter time to prevent freezing, 
although very little fuel is required 
to keep enough circulation for the 
purpose of protection. 

3. Steam Heating. 

This requires raising the tempera- 
ture of the water to slightly above 
212 F or very close to it, if a return 
system is used. There is no control 
of the temperature and it is not un- 
common to have values as high as 
80 F where only the dryness of one’s 
throat indicates the extreme tem- 
perature existing. Effect of the high 
temperature is noticeable when 
leaving the building. 

For an extended system a return 
pump may keep the pressure to a 
minimum; some of the so-called 
vapor systems, where the pressure 
is barely higher than the atmosphere, 
use this feature but the control of 
the temperature is still the poorest 
of the three systems. 

Size of piping and radiators to- 
gether with the heating plant may be 
less than for No. 2, with possibly 
lower total cost, but for any installa- 
tion it indicates how a comparatively 
simple problem can have so many 
pertinent angles. As in No. 2, pro- 
vision must be made to prevent 
freezing during the weekly idle 
periods. 

The foregoing are merely a few of 
the elements concerned in choosing a 
system and any decision ought to at 
least discuss the features from their 
relation to the final result desired. 

The writer has even found, in an 
area where hydroelectric-generated 
electricity is available, church pews 
equipped with individual heaters 
under the seats, controlled at will by 
the occupant. This, in a way, is 
comparable to the system now in 
use on sleeping cars where each 
section has control of its own air- 
conditioning unit independendent of 
the others in the car. At least if it is 
easy to apply local electric heating, 
such a system merits consideration. 
Brooklyn, N. Y. 

C. O. von DANNENBERG 
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GRINNELL 
CONSTANT-SUPPORT 
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of loads from 141 Ibs up to 19,530 Ibs. i@ es a Hh 

3 physical structures to accommodate 

total travel requirements of 2'% inches, 

5 inches and 10 inches maximum. 1 
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Wider load range for each hanger size. 
Greater total travel. 


Field load adjustment can be accom- 
plished by turning a single bolt. 


The total travel of sizes 1 through 12 
inclusive may be changed in the field. 


The hanger is nearly symmetrical and 
the load coupling is suspended from 
the center of the hanger. 


Grinnell Constant-Supports maintain full 
safety factor in supporting high tempera- 
ture, high pressure piping. They provide 
constant support to piping subject to ver- 
tical movement, in all positions of travel. 
Non-resonant. Mass-produced from stand- 
ard precision parts. Individually calibrated 
for each installation. Minimum headroom 
required. Data sheets available.’ ~ 
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195|—POWER ENGINEERING—Chicago, Ill 95 





THIRTEENTH ANNUAL MEETING 
MIDWEST POWER CONFERENCE 


April 4-5-6, 1951 
SHERMAN HOTEL, CHICAGO 


THIRTEENTH ANNUAL Meeting of 
the Midwest Power Conference will 
be held on April 4-5-6, 1951, at the 
Sherman Hotel in Chicago. The pro- 
gram will consist of twenty-six tech- 
nical and general interest sessions, 
three luncheons and the All Engi- 
neers’ Dinner. The technical sessions 
will be devoted to subjects covering 
all phases of the power industry. 

The Punleceane is sponsored by 
the Illinois Institute of Technology 
in cooperation with nine Midwestern 
Colleges and Universities and nine 
local and national engineering so- 
cieties. Its purpose is to offer an 
opportunity for all persons interested 
in power production, transmission or 
consumption to meet together an- 
nually for the study of mutual prob- 
lems 

Everyone is invited to attend. For 
further information concerning the 
Conference, write to Edwin R 
Whitehead, Conference Secretary, 
Illinois Institute of Technology, 
Technology Center, Chicago 16, Ill. 

Those who attend the Conference 
will also have an opportunity to 
visit the Chicago Electrical Industry 
Show which will be held in the 
Sherman Hotel on April 3-4-5-6 
This show is sponsored by the Elec- 
tric Association, 37 South Wabash 
Avenue, Chicago 3, Ill 


PRELIMINARY PROGRAM 
THIRTEENTH ANNUAL MEETING 
MIDWEST POWER CONFERENCE 


Wednesday, April 4, 195! 
8:30 A.M. Registration, 
Hotel 

10:30A.M. Grand Ball Room 
Opening Meeting. James D. Cun- 
ningham, President, Republic Flow 


Meters Co 
(a) Address of 
Heald, President, 
of Technology 
(b) Response for Cooperating Univer- 
sities and Societies. L. G. Miller 
Dean of Engineering, Michigan 
State College, East Lansing, Mich 
The Engineer's Responsibility in 
the Fight Against the Disintegra- 
tion of the Foundations of Free- 
dom. W. C. Mullendore, President 
Southern California Edison Co., 
Los Angeles, Calif 
Walker L. Cisler, Executive Vice 
President, The Detroit Edison Co., 
Detroit, Mich. Subject to be an- 
nounced ‘ 
12:15P.M. College Inn. Midwest 
Power Conference Luncheon- 
Program sponsored by Chicago 
Section ASME. Chairman: R. S 
Hartenberg, Chairman, Chicago 
Section, ASME 
Speaker: John T. Rettaliata, Vice 
President and Dean of Engineer- 
ing, Illinois Institute of Tech- 
nology. “Jet Propulsion.” 
2-00 P.M. Grand Ball Room. Large 
Steam Generators Chairman: 
F. D. Carvin, Chairman, Depart- 
ment of Mechanical Engineering, 
Illinois Institute of Technology 
(a) Spreader Stokers for Large Boilers 
J. 8. Bennett, Vice President, 
American Engineering Co., Phila- 
delphia, Pa 


Sherman 


Welcome Henry 
Illinois Institute 


(b) The Trend Toward Reheat. H. G 
Ebdon, Vice President, Combustion 
Engineering - Superheater, Inc., 


New York. 
2:00 P.M. Crystal Room. Water 


Supply and Conservation. Chair- 
man: John H. Herzog, President, 
National Association of Power 


Engineers. 
(Sponsored and arranged by the 
National Association of Power En- 
gineers.) 

(a) The Ground-Water Resources of the 
Midwest. Frank C. Foley, District 
Geologist, U. S. Department of the 
Interior, Madison, lb 

(b) To be announced. 

2:00 P.M. Louis XVI Room. Pow- 
er Transmission at High Voltage. 
Chairman: W. A. Lewis, Dean of 
the Graduate School, Illinois In- 


stitute of Technolo 
(a) High Voltage Transmission. S. B 
Crary, Analytical Division, Appli- 
cation and Service Engineering 
Divisions, General Electric Co., 
Schenectady, N 
(b) Extra High Voltage Transmission 
St. Clair, System Planning 
Engineer, American ae & Electric 
Service Corp.. New 
3:30 P.M. Grand Ball Sinenn, Ridge- 
land Station—A Step Forward in 
Power Generation. Chairman: 
E. C. Bailey, Chairman, Power and 
Fuels Division, Chicago Section, 
ASME. 
(Sponsored and arranged by Power 
and Fuels Division, Chicago Sec- 
tion, ASME.) 
Mechanical Design and Construc- 
tion Schroeder, Partner 
Sargent & Lundy, Chicago 
Electrical Design and Construc- 
tion. John C. Woods, Station De- 
sign Engineer, Commonwealth 
Edison Co., Chicsgo 
Operating Exper‘ences. Ralph B 
Gutekunst, Chief Engineer, Ridee- 
land Station, Commonwealth Edi- 
son Co., Chicago 


3:30 P.M. Louis XVI Room. Indus- 
trial Systems (Electrical Session). 
Chairman: R. D. Borgstadt. Chair- 
man, Industrial Group, Chicago 
Section, AIEE. 


(Arranged and sponsored by In- 
dustrial Group, Chicago Section, 
AIEE.) 

) Motor Speed Control on A-C Pow- 
er Svstems E. W. Seeger, Vice 
Pres‘dent in charge of Develop- 
ment, Cutler-Hammer, Inc., Mil- 
waukee. Wis 
) Grounding of Industrial Systems 
W. C. Bloomquist, General Electric 
Co., Schenectady Y 

Thursday, April 5, 1951 
9:00 A.M.—12:00 Noon. Grand Ball 
Room. Water Technology Session 
No. 1. Symposium on Organic 
Water Treatment Materials. Chair- 
man: Glen Andrews. Manager 
Utilities. Shell Oil Co., Wood 
River, Ill 
(Sponsored by Joint 
Committee on Boiler 
Studies.) 

) The Development of Organics for 
Water Treatment. J. A ‘olmes, 
Assistant Vice President, National 
Aluminate Corp., Chicago 
Organic Agents in Boller Scale and 
Sludge Control. John J. Maguire, 
Director, Technical Division, W. 
H. and L. D. Betz, Philadelphia. Pa 
Organic Synergists in Foam Con- 
trol. C. M. Bodach, Chief Chem- 
ist, and L.O. Gunderson, Assistant 
Vice President, Dearborn Chem- 
ical Co., Chicago 
The Use and Misuse of Organic 
Water Conditioning Materials 
Robert W. Liddell and Louis C 
Bishop, Hall Laboratories, Inc., 
Pittsburgh, Pa 

9:00 A.M. Crystal Room. Elec- 
tronics in Power Systems. Chair- 
man: R. E. Beam, Chairman, Elec- 
tronics Group, Chicago Section 


AIEE 


Research 
Feedwater 
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(Sponsored and arranged by Elee- 
tronics Group, 
AIEE.) 


Chicago Section, 


(a) Microwaves for Relaying, Control 
and Communication. A. W. Ad dams. 
Relay Section, joao an eer- 
ing Branch, Bonneville Power Ad- 
ministration, Portland, 

(b) Factors in the Choice of Micro- 
wave or Carrier Current for Power 
System Operation and tch- 
ing. F. C. a . tation 
Bestnecring visi General 
Electric Co., Schenectady, ee 

9:00 A.M. Louis XVI Room. Fuels 

and Combustion. Chairman: J. W. 
Andeen, Assistant Professor of 
Mechanical Engineering, Univer- 
sity of Minnesota, Minneapolis, 
Minn. 

(a) A Method of Estimating the Ulti- 

mate Analysis of ituminous 
Coals from the Proximate Analysis. 
Edward W. Jerger, Assistant Pro- 
fessor of Mechanical Engineering, 
and John May, Instructor of 
Chemical Engineering, Iowa State 
College, Ames, Ia. 
Operating Experiences with Com- 
bination Blast Purnace Gas, Coke 
Braize, and Oil Fired Boiler at 
Wisconsin Steel. C. D. Northam, 
Superintendent, and John T. 
Harvey, Assistant Superintendent 
of Steam Power, Wisconsin Steel 
Works, Internat‘onal Harvester Co., 
Chicago 


10:30 A.M. Louis XVI Room. Fly 
Ash. Chairman: Ben. G. Elliott, 
Head, Department of Mechanical 
Engineering, University of Wis- 
consin, Madison, Wis. 

(a) To be announced 
(b) Practical and Workable Air Pollu- 
tion Control Ordinances. Joseph 


C. McCabe, Associate Editor, 
Power. New York 
10:30 A.M. Crystal Room. System 
Control and Operation. Chair- 
man: D. L. Levine, Chairman, 
Power Group, Chicago Section, 
AIEE. 
(Sponsored and arranged by Power 
Group, Chicago Section, AIEE.) 
A High - Speed Load - Freouency 
Control System. T. L. Mell, Brown 
Instrument Division, Minneapolis- 
Honeywell Regulator Co., Minne- 
apolis, Minn 
Excitation Control. M. Temoshok, 
Power Generation Division, Cen- 
tral Station Engineering Divisions, 
General Electric Co., Schenectady, 


Electronic Excitat‘on. J. E. Barkle 
and D. F. Schankle, Central Sta- 
tion Engineers. Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa 
12:15P.M. College Inn. Midwest 
Power Conference Luncheon — 
Program sponsored by Chicago 
Section AIEE. Chairman: E. L. 
Michelson, Chairman, Chicago 
Section, AIEE. 
Speaker: Jack T. Wilson, Chief 
Physicist, Allis-Chalmers Manufac- 
turing Co., Milwaukee, Wis. ““‘What 
Can the Engineer Contribute to 
Better Living.” 
2:00P.M. Grand Ball Room. Soot 
Removal and Minimizing Fireside 


Deposits. 

(a) Retractable Soot Blowers in Cen- 
tral Station Boilers—Comparison 
of Air and Steam Blowing. D. E. 
Hibbner, Vice President, Vulcan 
Soot Blower Division, Continental 
Foundry and Machine Co., Dubois, 
Pa 


Minimizing Fireside Deposits by 
Humidification of Combustion Air. 
Paul Murphy, Jr., Boller Room 
Engineer, and John D. Piper, 
Chemical Supervisor, Research 
Laboratory, The Detroit Edison Co., 
Detroit, Mich 


2:00 P.M. Louis XVI Room. Hydro 
Power. Chairman: E. B. Kurtz, 
Professor of Electrical Engineer- 

(Continued on page 98) 





now available 


12 PAGES OF COMPLETE INFORMATION ON 


FLUOR MUFFLERS 


... 4 guide 
for your 
preliminary 
study 

of mufflers 
and 

muffling 
requirements 


This new Fluor muffler bulletin is designed 
to assist you in the selection and sizing of mufflers 
for 2- and 4-cycle internal combustion engines in 
the 150 to 2400 H.P. class. 
It is a concise presentation of engineering data complete with cutaway 
and dimensional drawings and sizing and engine selection tables — 
ideal for preliminary study of muffling requirements or for 


specifying the type muffler best suited for your particular requirements. 





A Few of the Subjects Covered... 
e Design principles and applications for e@ Recommended sizes according to engine 
air-cooled and non-air-cooled mufflers. model numbers and horsepower ratings. 


e Cutaway drawings of both single and « Mufflers for Twin-Tandem Horizontal 
dual element mufflers. Gas Engine-Driven Compressor Units. 


e Dimensional drawings and tables of e Standard Models and arrangements of 
sizes and weights. single and dual element mufflers. 


e Basic design data required for quotation. 


SPECIFY FLUOR BULLETIN NO. FM-8501 
GET YOUR FREE COPY BY POST CARD OR LETTER 
ces ine a 


ee 


MANUFACTURERS of Mufflers, Pulsati ‘ sc .o *in-F Jnits. 
BE SURE WITH FLUOR — re) ufflers, Pulsation Dampeners, Gas Cleaners, Cooling Towers and Fin-Fan Units. 
DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 


THE FLUOR CORPORATION, LTD., 2500 South Atlantic Boulevard, Los Angeles 22, California 
DISTRICT OFFICES in San Francisco, Houston, Chicago, Tulsa, New York 
REPRESENTATIVES in Pittsburgh, Boston, Minneapolis, Detroit, Birmingham, Salt Lake City, Tucson, Denver, Portland, Calgary, Alberta, Canada. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.1., England 
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e €%% time an | or (Continued from page 96) 


ing, State University of Iowa, lowa 
City, Iowa. 


(a) The Tennessee Valley Authority 
Hydroelectric Program Harry 
Wiersema, Assistant to the Chief 
Engineer, Tennessee Valley Au- 
thority, Knoxville, Tenn. 
Problems in Power Plant Design 


for Reclamation Multiple Purpose 


Projects Ireal A. Winter, Head 
Hydraulic Machinery Division, Bu- 
reau of Reclamation, Denver, Colo 


2:00 P.M. Crystal Room. The Heat 


Pump. 
7 tA (a) Influence of Freezing on Heat 
Pump Ground Coil Capacity. A 


D. Kafadar and I. B. Fieldhouse 
Research Engineers, Armour Re- 
search Foundation, and R. A. Bu- 
denholzer, Professor of Mechani- 
cal Engineering, Illinois Institute 
of Technology 
(b) To be announced 
3:30P.M. Louis XVI Room. Pow- 
er Generation Equipment. A. H 
Lovell, Head, Dept. of Electrical 
Engineering, University of Michi- 
gan, Ann Arbor, Mich. 
(a) Balancing Large Turbo-Generator 
Rotors. P. R. Heller and C 
Janthey, Design Engineers, A.C 
Generator Section, Westinghouse 
Electric Corp., East Pittsburgh, Pa 
Pumped Storage Hydro-Electric 
Power. William J. Rheingans, As- 
sistant Manager, Hydraulic De- 
partment, Frank Jaski, Assistant 
Chief Engineer, Hydraulic Dept 
and H. H. Roth, Application Engi- 
neer, Motor and Generator Section, 
Allis-Chalmers Manufacturing Co 
Milwaukee, Wis. 
3:30 P.M. Grand Ball Room. Small 
Power Plants. Chairman: A. 
Snider, Combustion Engineering- 
Superheater, Inc., Chicago. 
(a) New Materials and Construction 
Methods for Small Power Plants 
ROTOJET Air - driven C. Maxwell Stanley, Partner, Stan- 
ley Engineerir Cor Muscatine, 
Motor Model 525 with Ila ore P sa , 
short 4-arm head and (b) To be announced 
oye ll Fao for 3:30P.M. Crystal Room. Resi- 
tty D. curved dential Applications of Electric 
’ Power Heating and Hot-Water 
Supply. Chairman: M. A. Faucett, 
Professor of Electrical Engineer- 
ing, University of Illinois, Urbana, 
Ill. 
(a) Load characteristics and _  Eco- 
nomics of Electric House Heating 
F. Friend, Ebasco Services, Inc., 
Y 


Se sowerlel te the new Rotolst (b) To be announced 
w 1 
Pond 2 we have yet to nd 6:30 P.M. Grand Ball Room. All 
a scale-removal job tough ey Dinner. Informal. (Ladies 
enough to stop it. The simple, . Mange } 4 oem 
. : " tiday, April 6, 

— bene pes a = 9:00 A.M. Crystal Room. Power 
taeberecacet ~ re ob ; System Grounding. Chairman: 
wes ee Eee: ye ae D. D. Ewing, Head, School of Elec- 
Hi stalling at low speeds. Labor- trical Engineering, Purdue Uni- 
saving air valve permits one- versity, Lafayette, Ind 
man operation. Try Rotojet and (a) Trends in Power System Ground- 

° ing. E. T. B. Gross, Professor of 
ong ll never want to use ony Electrical Engineering, Illinois In- 


other make cleaner. stitute of Technology, Chicago 
(b) The Delta-Grounded Transformer 
Development and Application. H 
SEND FOR NEW L. Hoeppner, Pioneer Service and 
Engineering Co., Chicago 
ROTOJET BULLETIN 9:00 A.M. Grand Ball Rocm. Water 
Technology Session No. 2. Ion 
Exchange. Chairman: R. T. Han- 
lon, Chairman, Water Technology 
Division, Chicago Section, ASME. 
(Sponsored and arranged by Wa- 
ter Technology Division, Chicago 
Section, ASME.) 
Experience with Silica Removal 
Demineralizer Plants. S. B. Apple- 
baum, Manager, Cold Process Di- 
vision, Cochrane Corp., Philadel- 
phia, Pa 








For By-Product Power and Steam Balance 


The installation pictured above is typical of 
many special applications of Terry Steam 
Turbines, each designed for specific re- 
quirements. 


This 200 kw Terry Turbine driven generating 
unit operates in parallel with other generat- 
ing equipment, the load on the unit being 
adjusted in accordance with the demands 
for exhaust steam. It is a single stage 
axial-flow, type, 4500/1200 rpm, 160 psi, 
0 superheat, 5 psi back pressure, equipped 
with Terry reduction gears, oil-relay gov- 
ernor, motor synchronizer and back-pressure 
regulator. 


THE TERRY STEAM 


Any of our district representatives will 
gladly give you full information on a tur- 
bine to meet your requirements, no matter 
how special they may be. 


No obligation, of course. 


—<—$<—$_$_—__ 
eee 


| ————-essosery 


TURBINE COMPANY = 


TERRY SQUARE, HARTFORD,CONN. 
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(b) Boller Feedwater Treatment for a 
h 


Water Conditioni Co., New York; 
J. Harlow, Chief Mechanical En- 
gineer, and H. Farmer, Chief 


i . Chemist, Philadelphia Electric 

Pressure tight to 60" of Water Chemist, Philadelphia Electric 
Lane, Chief Chemist, Graver Wa- 

ter Conditioning Co., New York 


9:00 A.M. Louis XVI Room. Die- 
sel Engines and Gas Turbines for 
the Production of Power. Chair- 
man: W. P. Green, Assistant 
Chairman, Applied Mechanics Re- 
search, Armour Research Founda- 


tion, Chicago. 

(a) Use of Diesel Generating Units on 
the Northern States Power Com- 
pany System. E. F. Carlson, Re- 
sults Engineer, and H. H. Rhoades, 
General Superintendent of Elec- 
trical Plant Section, Northern 
States Power Co. Minneapolis, 
Minn 
Power Generation by Gas Tur- 
bines. A. G. Mellor, Power Gen- 
eration Division, General Electric 
Co., Schenectady, N. Y. 

10:30 A.M. Grand Ball Room. Gen- 
eral Session on Atomic Energy for 
Power Generation. Chairman: G 
Ross Henninger, Professor of Me- 
chanicai Engineering, Iowa State 
College, Ames, Iowa. 

(a) Atomic Energy—A Review of Fun- 

damentals Frank H. Spedding, 
Director, Institute of Atomic Re- 
search and Ames Laboratory, Iowa 
State College, Ames, Ia. 
Atomic Energy and the Power In- 
dustry. George G. Brown, Director, 
Engineering Division, Atomic En- 
ergy Commission, Washington, 
D.C 


12:15P.M. College Inn. Midwest 
Power Conference Luncheon— 
Program sponsored by Chicago 
Section, WSE. Chairman: H. P. 
Sedwick, President, Western So- 


i fi i ‘iety of Engineers. 

Richardson K-39 Automatic Coal Scale ciety of Engineers. | saent, 
Turner Brass Co., Chicago. “The 

Engineering Mind in usiness." 

2:00 P.M.—5:00P.M. Grand Ball 

Room. Progress in Gas Turbine 

Locomotive Development. Chair- 

man: John T. Rettaliata, Vice 


The K-39 is the latest addition to the Richardson line of automatic President and Dean of Engineer- 


coal scales that maintain a constant check of boiler efficiency in — Illinois Institute of Tech- 
: . : nology. 

installations throughout this country and abroad. (a) Progress Report on the Coal-Burn- 
: - . . ing Gas Turbine. J. I. Yellott, Di- 
Engineered by experts, the K-39 stays pressure tight to 60-in. of rector, and PB. Broedle _ Assistant 
. . . . irector 0 search, omotive 
water with consistent weighing accuracy. It prevents escape of Development Committee, Baiti- 
. —- . ’ oa: . , . A . uckley, 
primary air into the boiler room. It’s unfailingly exact, checking Mansiger,_ esearch om Develop: 
i ithi i ment Division, omotive vel- 
coal consumption to within ounces by hour, shift or week. It opment Committee Project, Amet!- 
i i i i ing— can Locomotive Co., Dunkirk, N. Y. 
enables you immediately to spot and correct inefficient steaming pg nm he TH gg OS 
makes for major savings in fuel for stoker or pulverizer-fired Co Schenectady, N. Y. (Subject to 

. . . . 9e announc 
boilers in all sizes of central stations and power plants. c) T. J. Putz Westinghouse Electric 
Corp., Philadelphia, Pa. (Subject 
Bulletin No. 0250 gives complete details on how and why the A yee 
Richardson K-39 Automatic Coal Scale means more efficient and Manufacturing Co., Milwaukee, 
Wis. (Subject to be announced.) 


economical fueling. Write for it today—or ask a Richardson 2:00P.M. Louis XVI Room. Water 
Engineer to survey your present methods of checking on fuel Technology Session No. 3. Cool- 
consumption. There's no obligation. ing Tower Problems. Chairman: 
Glenn R. Hull, General Foreman, 
Utilities and Conservation Divi- 
sion, Standard Oil Co. of Indiana, 
Whiting, Ind. 
(a) Recent Studies in Cooling Tower 
Wood Deterioration. D. R. Baker, 
Engineering Research Division, 
MATERIALS HANDLING BY WEIGHT SINCE 1902 The Marley Co., Kansas City, Kans. 
(b) Equipment for Treatment of 
Makeup of Cooling Towers. Dur- 


RICHARDSON SCALE COMPANY ® 7197 ando Miller, The Permutit Co., 


li n, New New York, N. Y 

—, wa a 2:00P.M. Crystal Room. Power 
Atlanta * Boston * Buffalo * Chicago * Cincinnati * Houston * Minneapolis * Montreal System Apparatus. Chairman: 
New York * Omaha + Philadelphia + Pittsburgh * San Francisco * Toronto * Wichita eT B Oren Prof - atechanton! 


| 
| 
) 
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These “CRUSHING” FACTS -------. 


vA 
reuothen 
American Crusher 
CASE HISTORY 


PLACE: Illinois Coal Mine 
AGE OF CRUSHER: 14 years 


TOTAL TONNAGE CRUSHED: 
1,472,805 





TOTAL COST PER TON: 
one half of 1¢* 








~ =_=swagain prove 


AMERICAN CRUSHER performance 


The total cost figure for the 14-year coal crushing oper- a consistent pattern of high tonnage reduction at remark- 


* 


ations of the Illinois coal mine, whose American Crusher ably low parts-replacement cost. 
record is shown above, includes: original cost of crusher 


(completely depreciated); plus cost of replacement parts: Only such features as the exclusive Crushing Ring De- 


plus maintenance costs; plus interest on original invest- sign—originated and perfected by American—could re- 


ment (at 3% for 14 years). duce coal in power plants 
and coal mines across the 
But here is the really significant fact: an independent country year after year, ton 
survey of users of American equipment has shown that after ton, for less than I1¢ per 


this performance record is a typical one for Americans— ton. 


Find out how you may reduce the cost of your own crushing problems. 


WRITE for detailed information and illustrated literature. 


1429 Macklind Ave. 
St. Louis 10, Mo. 
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New “Controlled Humidity” 


Method Gives a Better Solution 


to Air Conditioning Problems 


“Hygrol” Absorbent Liquid 
Dehumidifies Fresh Air 


Without Refrigeration 


NIAGARA Air Conditioners or 
Dehumidifiers using “Hygrol” 
liquid absorbent give precise con- 
trol of air temperature and hu- 
midity...at lower operating cost, 
with large savings in space and 
with smaller and less expensive 
equipment, in many applications, 

This method dehumidifies the 
air by passing it through a cham 
ber in which “Hygrol” spray _re- 
moves its moisture and produces 
a low dew point. The “Hygrol” 
solution resulting is continuously 
ind automatically re-concentrated. 


providing always full capacity in 








MIAGARA CONTROLLED HUMIDITY METHOD — FLOW DIAGRAM 


) 


Write for Bulletin 1 [2 


air conditioning and assuring al- 
ways a constant dehumidifying 
capacity and a trustworthy, con- 
stant condition for your material, 
apparatus, process or room to be 
conditioned. 

“Hygrol” is a liquid, not a salt 
solution: it stays pure and non-cor- 
rosive: it does not cause mainte- 
nance or operating troubles in food 
plants or in chemical processes. 

Investigate this new Niagara 


Method for 


tioning as well as to protect qual- 


“comfort” air condi- 


itv in hygroscopic material, or 
processes or Instruments, or to 


prevent condensation damage to 


metals, parts or products. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. E. 405 Lexington Ave. 


New York 17, N.Y. 


Experienced District Engineers in all Principal Cities 


Engineering, Illinois Institute ot 
Technology, Chicago. 
(Sponsored and arranged oy rower 
Group, Chicago Section AIEE.) 

a) Power Transformer Acceptance 
Tests Byron Evans, Assistant 
Head, Power System Technical Sec- 
tion, U. S. Bureau of Reclamation, 
Denver, Colo. 

(b) New Developments in Lightning 
Arrester Design. J. H. Kalb, Ohio 
Brass Co., Barberton, Ohio 

3:30 P.M. Louis XVI Room. Water 
Technology Session No. 4. Special 
Problems and General. Chairman: 
J. D. Yoder, Vice President, 
Permutit Co., N. Y. 

(a) Meeting the Soda Ash Shortage by 
Conversion of Filters to Zeolite 
Softeners. George H. Kraf, Power 
and Fuel Engineer, Carnegie Illi- 
nois Steel Corp., Pittsburgh, Pa 

(b) Feedwater Treatment in the Pack- 
ing Plant. M. B. Golber, Power 
Plant Engineer, Armour and Co., 


Chicago 
3:30P.M. Crystal Room. Power 
Stations. Chairman: J. A. M. 
Lyon, Associate Professor of Elec- 
trical Engineering, Northwestern 
University, Evanston, IIl. 

(a) Power Plant Communication. Wil- 
liam Jarzembski, Panellit. Inc., 
Chicago 

(b) Lighting for Steam Power Plants 
s Chapin, Electrical Engineer, 
Sargent & Lundy, Chicago 


es 
ENGINEERING BOOKS 


Primary Batteries, by George Wood Vinal 
Third Edition; 336 pages; illustrated; size 
6 by 8'2 in cloth; published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York, N. Y.; 1950; price $5.00 

Primary batteries are defined in various 
ways, the object usually being to dis- 
tinguish them as a class from storage bat- 
teries. Both produce electrical energy as 4 
result of electrochemical reactions. In pri- 
mary cells, these reactions are utilized 
without regard to reversibility. Some pri- 
mary cells are reversible, in part at least, 
but this often depends on the extent of 
the previous discharge. One or both of 
the electrodes in a primary battery are 
usually consumed as a result of discharge, 
and in their final state of exhaustion they 
cannot be restored to their initial condi- 
tion by passing a reverse current through 
the individual cells. Storage batteries, on 
the other hand, can be restored repeatedly 
by charging them. Primary cells are usually 
discarded when they have been fully dis- 
charged, except as renewals, consisting of 
new electrodes and electrolyte, are avail- 
able for a few types 

The present volume reflects the renewed 
interest in a subject that has become im- 
portant with changed military and me- 
teorological requirements. It is one of the 
most thorough treatments of primary bat- 
teries that has appeared for a good many 
years. The book describes new and un- 
familiar types of primary batteries and 
presents the older and more familiar types 
in a new light 

One of the most interesting sections of 
the book is the first chapter, which traces 
briefly the historical development of pri- 
mary batteries from Volta'’s famous pile in 
1800 to the beginning of the dry-cell in- 
dustry near the close of the last century 
This was a period of great activity when 
batteries were the chief source of elec- 
tricity in manageable form, before the 
development of electric generators 

This introductory chapter is followed by 
an elementary discussion of battery 
theory, including the relation between 
chemical and electrical energy. The follow- 
ing chapters describe dry cells of various 
kinds and their operation and there is 
considerable discussion of their behavior 
at low temperature (a subject important 
just at this time) and of the modifica- 
tions that have been proposed to i: prove 
them 

Chapter 6 describes in detail various 
standard cells providing standards of elec- 
tromotive force (that is, voltage); Chapter 
7 covers air depolarized and other batter- 





Repeat Ord 


‘Pacific 


BOILER FEED PUMP 


Reflect Customer 
Confidence In Product and 
Service Rendered 





Original Purchase 


FIRST REPEAT 


SECOND REPEAT 


1 unit—486,000 Ibs. per hour— 
1600 0 psi discharge pressure. 


5 units each— 800, 000 Ibs. per hour— 
2430 psi discharge pressure. 


6 units each—650,000 Ibs. per hour— 
2430 psi discharge pressure. 





Original Purchase 


FIRST REPEAT 


3 units each— 500,000 Ibs, per hour — 
1920 psi discharge pressure. 


3 units each—500,000 Ibs. per hour— 
1920 psi discharge pressure. 





Original Purchase 


FIRST REPEAT 


6 units each ~ 405,000 Ibs. per hour — 
1755 psi discharge pressure. 


3 units each—405,000 Ibs. per hour— 
1755 psi discharge pressure. 





Original Purchase 


FIRST REPEAT 


1 unit— 372,000 Ibs. per hour — 
550 psi discharge pressure. 


3 units each— 200,000 Ibs. per hour— si 
1073 psi discharge pressure. 





MAKE YOUR NEXT BOILER FEED PUMP A “PACIFIC” 
+» THERE’S ONE FOR EVERY SERVICE! 
call or write the nearest Pacific Office 


PACIFIC 
OR t410N, WY. , 


PUMPS 





POWER ENGINEERING 





Original Purchase 


FIRST REPEAT 


SECOND REPEAT 





6 units each —95,000 Ibs. per hour — 
600 psi discharge pressure. 


30 units each— 153,000 Ibs. per hour— 
765 psi discharge pressure. 


3 units each—153,000 Ibs. per hour— 
765 psi discharge pressure. 





Dacific 


s inc. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St., New York 
Offices in All Principal Cities 








From the primitive, hand-operated 
drilling-machine of 1871 to the self-powered 
“coal popper’’ of today is a long step 

forward. Modern coals, too, show equal 
improvement over their predecessors. Photo shows 
modern “coal popper’ in action, drilling 
blast holes into uncovered coal seam 


SOUTHERN takes the GUESS 


out of your coal burning problems 


Yes, Southern Coal Company ships a variety of modern, precision-sized and 
thoroughly washed coals from mines with great reserves. More important, 
which one will burn most efficiently and economically in your equipment? 
Answering this question is the chief mission of Southern’s coal engineers. 

Their method eliminates guesswork! A staff of trained engineers stands 
ready to } Make a scientific survey of your plant 2 Recommend the most 
logical coal for your equipment 3 Conduct actual burning tests # Chart 
final results 

Southern firmly believes this is the om/y real and logical approach to 
better coal utilization. If you agree with us and are looking for lower steam 


costs, get in touch with our nearest branch office—today 


SERVICE FROM AMERICA’S LEADING COAL FIELDS 


Southern offers industrial buyers a wide variety of premium coals 
from the coal fields of Western Kentucky, West Virginia, Virginia, 
Eastern Kentucky, Illinois, Indiana, Alabama, Arkansas, and 
Oklahoma. One és right for your plant! 


TESTED COAL TO MEET EVERY be “spesyseee sagusnrMnys 


General Office: 333 North Michigan Avenue, Chicago 1, Ill. 

Offices in: ATLANTA, BIRMINGHAM, CHARLOTTE, CHICAGO 
KNOXVILLE, LOUISVILLE, MEMPHIS, NASHVILLE, ST. LOUIS 

Sinclair Coal Company, Kansos City 6, Mo.—Western Representative 
Boon-Strachan Coal Cempoany, itd, Montreal—Canadian Representative 
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ies; Chapter 8, copper and copper oxide 
cells; apter 9, ver oxide and chloride 
batteries; Chapter da 


i 
Chapter 12, fused electrolyte cells. 

There is considerable discussion of the 
cadmium cell originally developed in 1893 
by Weston as a standard cell. More re- 
cently the cadmium storage battery has 
been developed and is now available in 
this country. Some discussion of this was 
given in the Questions and Answers Sec- 
tion of this magazine last year. 

There is no question that this book was 
needed to present all of the available in- 
formation on primary batteries because of 
their. many present day applications. It is 
not only a most authoritative treatment of 
the subject, but is also very interesting 
reading, for it is very well written and 
requires for understanding a very mini- 
mum of chemical know] e and very little 
mathematics. Those who ve not 
casion to investigate this subject, will be 
much surprised at the various types of pri- 
mary batteries and the way they operate. 
Mr. Vinal, the author, has been Chief of 
the National Bureau of Standards Divi- 
sion of Electrochemistry since 1918 and 
for over 25 years has had active charge of 
the primary standard of the volt in the 
United States. In this book he has done 
a superlative job of writing on an im- 
portant but not too familiar subject. 

eee 

Steam-Plant Operation, by Everett B 
Woodruff and H. B. Lammers. Revised 
Second Edition; 543 pages; illustrated; 
cloth; size 615 ‘by 9'2 inches; published by 
McGraw-Hill Book Co., 330 W. 42nd 8t., 
New York 18, N. Y.; 1950; price $7.00. 

This is the second edition of a book that 
has been w'dely used by power engineers 
since first issued in 1935. Since that time 
many changes and developments in the 
field of steam plant operation have oc- 
curred and the new ition brings both 
the description of equipment and the 
technique of operation and maintenance up 
to present-day accepted standards. 

An example of this is the new develop- 
ments in boiler construction resulting in 
revision of the Boiler Code, which in turn 
require different methods of calculating 
allowable working pressure and plate thick- 
ness. 

Important changes in welded boiler con- 
struction have been included. Fuel oil and 
spreader stokers have been given more 
attention, as well as the latest techniques 
in the operation and maintenance of boil- 
ers, engines, turbines and auxiliaries 
Efficient plant operation and fuel economy 
are becoming constantly more important 
and the book reflects this by increased 
emphasis on these subjects. Questions and 
problems, as well as answers to the prob- 
lems, are included at the end of each 
chapter 

One of the reasons for this book's popu- 
larity is that the authors have been con- 
scious at all times of the fact that by far 
the majority of steam plants in the country 
are the relatively small plants employed by 
most industries, as contrasted with the 
very large plants employed by the power 
utilities. Accordingly, while discussing the 
fundamental principles of operation ap- 
plicable to both types, they have includ-d 
much material on the smaller types of 
plants and their operation. All these sre 
treated without the use of advanced math- 
ematics. Approved methods of operating 
all equipment are outlined in detail and 
the responsibilities of the operating engi- 
meer for safe practice and efficient oper- 
ation are carefully pointed out. Rules of 
procedure to be followed are given step 
by step. 

The subject is treated in the following 

1—Boilers; a of 
3—Combustion of Fuels; 4—Set- 
tings, Combustion uilpment and Heating 
Surfaces; 5—Boiler Accessories; 6—Opera- 
tion and Maintenance of Steam Boilers; 
7—Pumps; 8—Reciprocating Steam Engines; 
9—Valve Operating Mechanism; 10—Oper- 
ation and Maintenance of Steam Engines; 
11—Construction of Steam Turbines and 
Auxiliaries; 12—Operating and Maintaining 
Turbines and Auxiliaries; 13—Auxiliary 
Steam-Plant Equipment. 

Several appendices contain data on en- 
gineering units, simple arithmetic, defini- 
tions of terms used in steam engineerin 
and steam tables and charts. Appendix 
shows how to calculate the stayed area of 
the heads of horizontal-return tubular 
boilers. 


eee 
Mid-Century, The Social Implications of 
Scientific Progress, Edited eae oun Ely 
| er First Edition size 
8 b 4 cloth; on blushed Pycintl by 
Tite "Nacknolany Press of MIT and John 





auis-cH os te 
Hot Pr SYSTEM 


.. Offers ALL 


1. Zero hardness 4, Low total solids 
2. Low alkalinity 5. Optimum pH 
3. Low silica 6. Low CO, in steam 














PLUS: Simplicity of operation and 


low chemical costs! 


LAWRENCE A. PEDERSEN, with over 17 years experience in power 
plant water conditioning, is one of the specialists located at key 
points throughout the country to advise you on correct equipment, 
chemicals and service. For free survey call your nearby Allis- 
Chalmers office. 





—— TREATING METHODS seldom produce a completely satisfac- 
tory boiler feedwater. Each method leaves power equipment unprotected 
in some way. Treating equipment selection normally is made on the basis of 
the /east harmful effluent. 

That is where Allis-Chalmers comes in. We know power equipment be- 
cause we manufacture it, and we know how vital good water is to its perform- 
ance. Now we insure that performance by offering the hot process — hot 
zeolite system, which gives complete control over all six critical water conditions. 

Only a hot process — hot zeolite system obtains Jow hardness while re- 
ducing alkalinity, silica, solids and CO2 in the steam. At the same time it raises 
feedwater pH to optimum values. There is no compromise of essentials with 
this combined treatment. Yet chemical costs are low, for only salt and lime are 
required for operation. 

Guard against scale, embrittlement, foaming, carryover, corrosion and ex- Please send me bulletin 28X7559. 
cessive blowdown with one system! Investigate the possibilities of hot process 
— hot zeolite treatment. Write for the free Allis-Chalmers bulletin 28x7559. 


ALLIS-CHALMERS, 953A SO. 70 ST. 
MILWAUKEE, WIS. 


Gentlemen: 








Title 


ALLIS-CHALMERS®: — 


Water Conditioning ws 
V EQUIPMENT » CHEMICALS SERVICE 
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with 
DART 


Unions 


TLL 


This True Ball Joint Makes the Difference 





SAVE IN INSTALLATION! 


The spherically-ground, true ball joint of a Dart 
easily gives a snug, drop-tight fit. There’s no need for fussing —no 
need for excessive wrenching — no lost time in installation. 


SAVE IN MAINTENANCE! 


This same design feature makes uncoupling fast and easy, too. 
And you'll find the seats clean and unmarred—ready for re-install- 
ation without any time loss. 

What's more, Darts save in other ways. The bronze-to-bronze 
seats have highest resistance to pitting and corrosion; body and nut 
of high-test, air-refined malleable iron are 
practically indestructible. Thus a Dart 
lasts years longer —eliminates the replace- 
ment costs of inferior unions. 


DART UNION COMPANY 
Providence 5, Rhode Island 
The Fairbanks Co. — Distributors 
Boston New York Pittsburgh 





UNIONS 
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Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y¥.; 1950; price $7.50. 

This book is a record of the papers and 
the discussion of them delivered during an 
international Convocation held at T 
during the spring of 1949 to explore some 
of the principal problems which have been 
raised by science for the twentieth century. 
Forty leading scholars and men of affairs 
met in this Convocation to exchange their 
views on this subject. 

The book is a clear statement of the 
principal points of view of a number of 
our leading thinkers about problems in- 
volving man and his relation to the world 
he lives in today. These include ideas on 
the development and conservation of nat- 
ural resources, technical assistance to un- 
developed areas, the influence of science on 
man’s faith, the role of the individual in 
modern society, specialized education for 
tomorrow, and how higher education shall 
be supported in the future 

The speakers included such figures as 
Winston Spencer Churchill, Karl T. Comp- 
ton, Vannevar Bush, Ralph E. Flanders, 
Harold E. Stassen. 


BURNING GAS 
(Continued from page 71) 


formly across the boiler, should be 
satisfactory. These holes pass only 
a small amount of hot gases when 
the boiler is in operation, which will 
not affect the over-all efficiency ma- 
terially. 

Some boilers, however, are so de- 
signed that they cannot be purged 
completely by placing holes in the 
baffle. In such a case, it is necessary 
to put two or three holes into the 
roof of the pocket, in addition to the 
baffle vents. Number of holes de- 
pends on boiler width. These ports 
or holes are connected directly to the 
breeching by a 2-in. steel pipe, with 
no shut-off valve in the line. 

Installing Burners 


The gas burner should be installed 
firmly in a position where it is read- 
ily accessible for inspection and 
cleaning. It should be so placed and 
so adjusted that the flame will not 
impinge directly on the boiler walls 
or on the heating surfaces. Impinge- 
ment of the flame on the surfaces 
will result in incomplete combustion 
or in overheating of the pressure 
parts of the boiler. 


All adjustable burner parts should 
be secured and kept secured with 
suitable locking devices so that they 
will not shift accidentally, and thus 
cause the flame to change its posi- 
tion. The burner should be kept so 
adjusted that complete combustion 
will be maintained not only at the 
minimum rate of firing but also dur- 
ing any modulating period between 
low and high firing rates. 


There should be no vibration and 
no tube resonance as a result of 
burning gas. 

Gas engineers find it preferable to 
space an odd number of burners 
across the furnace instead of an even 
number. The uneven number ar- 
rangement enables the power engi- 
neer to make up various combina- 
tions of burners for operation at 
partial load and still provide a uni- 
form distribution of heat within the 
combustion space. 

In natural-draft boilers, if the dis- 
tance between the bottom and top 








Need special 
high p pressure 








askets 
yon as these? 





Delta Joint 


Gasket 


Flare-type Gasket 
with Bellows Action 


Pressure Seal 
Joint Gasket 


We tailor them to your specifications 


If you require high pressure gaskets made to 
extremely close tolerances—for service exceeding 
10,000 psi, for example—and fabricated to any 
desired diameter or cross-section, why not look 
into the special service that Goetze offers for 
making these gaskets to your order. 

The gaskets shown above are typical of the 
wide variety for high pressure service that have 
been made to order for Goetze customers. The 
flare type gasket with bellows action illustrated 
at upper right is but one example of what Goetze 
“know-how” can accomplish. 


Johns-Manville 


Goetze has had over sixty years of experience 
in making specialized metallic gaskets for indus- 
try’s most complex jobs. Modern machines—many 
of them specially designed and built by Goetze 
—enable Goetze craftsmen to produce gaskets of 
any required design, shape or size...and deliver 
them with remarkable promptness. 

For further information about Johns-Manville 
Goetze gaskets, write for a copy of the new Goetze 
Gasket Catalog. Or send us a drawing or template 
for assistance on your specific problem. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


GASKETS 


THERE’S A JOHNS-MANVILLE PACKING 


AND GASKET FOR EVERY SERVICE. 
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wee our WITH CHLORINATION 
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Costly plug cleaning, with its high labor bills and 


lengthy equipment down-time, goes out of the conden- 


ser and heat exchange picture the minute chlorina- 


tion arrives. 


| 
\ 


This proven process for cutting the costly ef- 
fects of back pressure and poor heat transfer char- 
acteristics caused by slime, really works, as one 
Southern Power Station found out when they be- 
gan using the W&T De-sliming Process. 

In just six months after W&T Chlorinators 
were installed, cleaning and excess steam costs 
were reduced from $1450 per month to $250 
per month and a later survey showed 

an overall saving in excess steam costs 

of $16000 in a year. 

Such savings are indicative of how your 
condensers may be made to operate more 
economically and with far less outage when 

W&T Engineers install chlorination to 

fight your slime problems. 

To learn how chlorination may be profit- 
ably applied to your heat exchange equip- 
ment and to take advantage of W&T’s 
35 years’ experience, write today. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 


Belleville 9 New Jersey 
Represented in Principal Cities 
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burners will not be too great, the 
burners may be installed at two 
different levels. A distance of 2 ft 
between centers of the two rows of 
burners has been found satisfactory. 
When the distance between centers 
increases to 5 ft, difficulties arise in 
adjusting the two sets of burners due 
to the difference in draft conditions, 
because the upper set of burners 
shows a lower air-gas ratio than the 
bottom set. The difference is com- 
pensated for by closing the louvers 
on the bottom burners to increase 
the draft loss through them, so as 
to meet the draft conditions re- 
quired by the upper burners. Nat- 
urally such difficulties are not met 
on forced-draft jobs. 


The Gas Combustion Chamber 


In determining the size of the 
combustion chamber for a particular 
job, consideration must be given to 
the exposed black surface and its 
influence on wall temperature. Boil- 
ers with a large area of black sur- 
face have a low combustion chamber 
temperature. They permit a higher 
heat release per cubic foot of cham- 
ber volume—without inviting re- 
fractory and tube troubles. Boilers 
with water-cooled walls have a 
lower furnace temperature and 
therefore permit higher heat release 
and greater capacity. 

For brickset boilers equipped with 
multitube type and register type gas 
burners, combustion engineers have 
found to be satisfactory, in actual 
operation, a combustion chamber 
volume of 0.8 to 2% cu ft per de- 
veloped horsepower. 

Horizontally baffled boilers, or 
rear-shot vertically-baffled boilers 
may be operated with a combustion 
chamber volume near the low limit 
of 0.8 cu ft per developed horse- 
power. 

In some of the three and four- 
drum boilers, the combustion cham- 
ber volume should be large, because 
of the wide discrepancy between the 
actual combustion chamber volume 
and the useful volume. A space of 
14% to 2% cu ft per developed horse- 
power is not too great. 

Converting a Boiler to Gas 


When gas burners are to be in- 
stalled in a boiler, it may be desir- 
able or necessary to remove the 
stoker, or grate, and if the water- 
back is taken out, the supply and 
return pipes will have to be removed 
and new tubes installed similar to 
the other boiler tubes. Or the open- 
ings of the tubes in the drums and 
headers will have to be closed with 
thimbles. 

All re-entering or ignition arches 
or other devices used for promoting 
turbulence, and for controlling flame 
travel when firing with coal, are re- 
moved also. They are not needed 
in gas firing; and they tend to reduce 
the volume of the combustion cham- 
ber and the exposure area of the 
black surface. 

After the furnace has been cleaned 





Eliminates Shut-Off When Cleaning 


Designed for minimum pressure drop ond low 
maintenance (only one stuffing box), the R-S 
Strainer was developed by a well known power 
plant piping design engineer in order to eliminate 
the disedvantages of most strainers for heavy in- 
dustrial service 


THE R-S DUPLEX STRAINER has two large iden- 
tical basket strainers, either of which can be 
removed for cleaning without interruption to 
the flow. Full control is obtained by 242 turns 


of the single handwheel. 


Valve is in continuous contact with the seat, and 
cannot become loose or fouled. Operating 
mechanism is on the downstream side of the 
strainer, not in the path of flow and in contact 


with clean strained liquid only. 


R-S Strainers are widely used on house service 
lines in major generating stations and on fuel 
oil lines in utility and heavy industrial plants. 
Available in various types of metal for nearly 
all liquids in four-inch to 24-inch pipe sizes. 

Call your nearest R-S Engineer for further in- 


formation or write direct. 


R-S PRODUCTS CORPORATION 


4600 Germantown Avenue 
Philadelphia 44, Pa. 


An S. Morgan Smith Company Subsidiary 
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at Calco 
Go on Green 


Twenty odd years ago, a new boiler 
was installed at the Caleco Chemical 
Company’s plant at Bound Brook, New 
Jersey. The induced draft and forced 
draft fans carried the ‘Green’ name- 
plate. 

Five years later, another new boiler 
was installed at the same plant—a 
different make of boiler. Again the 
induced draft and forced draft fans 
selected were ‘Green.’ 

Specifications for each of the Green Induced Draft Fans, called for 
88,000 cfm maximum load at 350°F against 9” (water gauge) static 
pressure at 570 rpm. 

Calco has an outstanding boiler plant and here as in so many other 
important boiler plants, Green Fans carry the load. They’re soundly 
designed and strongly made. They ‘give satisfactory service. Look into 
their values for your fan requirements. 


™ (~6 REEN 
_ ac Economizer 
=) 


COMPANY 7 wwe. 
BEACON-—3—_NEW—¥oRIg 
ECONOMIZERS © FANS © AIR HEATERS © CINDERTRAPS 
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out, a new floor and brick work will 
have to be placed in the space 
formerly occupied by the bridge wall 
and the stoker. Any portion of the 
sidewall that may be lost in this 
work will have to be replaced. 

Concrete foundations, ash hoppers 
and dust collectors, found in most 
of the boilers to be converted to gas 
firing, will require protecton against 
fire box heat. Protection may be 
given by installing a ventilated floor 
consisting of 6-in hollow tile covered 
with a course of insulation and two 
courses of fire brick. It is a good 
plan to put %4-in. asbestos millboard 
over the tile before laying the brick, 
to prevent possible infiltration of air 
into the furnace. 

Some of the older, vertically- 
baffled, straight-tube horizontal type 
boilers may need additional protec- 
tion of the walls. This can be given 
by facing the 4%4-in. fire brick on 
the side walls, back of the bridge, 
— an additional 4%4-in. fire brick 
wall. 

For other types of furnace floor 
and wall construction, protection 
should be provided upon recom- 
mendation of the gas engineer or 
manufacturer’s representative. 

If a chain grate stoker is left in 
place, the opening to the hopper at 
the rear wall is closed. The stoker 
is protected by covering it with 2%4- 
in. of insulating brick and 5 in. of 
fire clay brick. To stop filtration of 
air through cracks in the brickwork, 
the grate is covered with %-in. 
asbestos board before the brick is 
laid. 

If an underfeed stoker is to be left 
in place, its retorts, which enclose 
the coal feeding mechanism, are 
usually filled with dry sand or 
cinders before the firebrick are laid. 

Spreader stokers receive usually 
the same protection as chain grate 
stokers. But instead of covering 
them with firebrick, a thick layer 
of cinders may be used. However, 
infiltration of air through the cinder 
bed must be prevented by asbestos 
board or other means. 


Combustion of Gas In Boilers 


The theoretical complete combus- 
tion of gas without excess air re- 
quires 10 cu ft of air for each 1000 
Btu of gas burned. Products of com- 
bustion will then be 1.0 cu ft of COs, 
7.5 cu ft of nitrogen, and 2.0 cu ft 
of water vapor (0.048 lb per cu ft). 

When CO and H, are present in 
the combustion product, the combus- 
tion is not correct. The power en- 
gineer must then increase the air 
supply, reduce the gas input, and 
improve the draft on the air and gas 
mixing process. The CO represents 
a loss in efficiency of combustion, 
and also a potential hazard; CO, 
levels ranging from 75 to 95 per 
cent of theoretical values are there- 
fore suggested as a means of assur- 
ing ample but not excessive amounts 
of extra air. Good operating practice 
for gas equipment requires that no 
CO be present in the flue gases; the 





IT’S 
PACKED WITH 
SATISFACTION 

WHEN IT’S 
a Xa4 4) 
WITH R/M 


Use Raybestos-Manhattan packings 
and gaskets for the valves in your 
plant, whether they're for oil, water, 
steam, sewage, chemicals, or any other 
gas or fluid. R/M manufactures a 
complete line of packings not only for 
valves, but for practically every type 
of industrial equipment. Your R/M 
distributor will be glad to help you 
select the right packing. Or write for 
the new R/M packing catalog today. 


BM PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, MANHEIM, PA. 


FACTORIES: Bridgeport, Conn. Manheim, Pa. 
No. Charleston, $.C. Passaic, N.J. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings - Asbestos Textiles - Mechanical Rubber Products - Abrasive 
and Diamond Wheels - Rubber Covered Equipment - Brake Linings - Brake Blocks - Clutch Facings - Fan Belts 
Radiator Hose - Powdered Metal Products - Bowling Balls 
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INSULATION FOR HIGH & LOW TEMPERATURE 


Mundet district offices are located in these cities: 
ATLANTA CINCINNATI 2 INDIANAPOLIS NEW ORLEANS 16 
339-41 Elizobeth St., W.E 427 West 4th St 15 E. Washington St 315-25 N. Front St 
BALTIMORE 30 DALLAS 1 JACKSONVILLE 6, FLA. NEW YORK 17 
612 Battery Ave 601 Second Ave 800 E. Bay St 331 Madison Ave. 
BOSTON DETROIT 21 KANSAS CITY 7, MO. PHILADELPHIA 39 
57 Regent St., N. Cambridge 40 14401 Prairie St 1401 St. Louis Ave. 856 WN. 48th St 
CHARLOTTE, WN. C HOUSTON 1 LOS ANGELES ST. Louls 9 
507 S. Cedar St Commerce and Palmer Sts (Maywood): 6116 Walker Ave 3176 Brannon Ave. 
CHICAGO 16 In Canada: SAN FRANCISCO 7 
260) Cottege Grove Ave. Mundet Cork & Insulation, Ltd. 35 Booth Ave., Toronto 440 Bronnan St. 
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minimum acceptable is 0.4 per cent. 

Small amounts of CO can be de- 
termined with accuracy by the power 
engineer when using a simple CO in- 
strument manufactured by the Mine 
Safety Appliance Co. and the United 
States Testing Co. under license of 
the United States Bureau of Stand- 
ards. 

Efficiency of gas burning can be 
evaluated readily from an accurate 
determination of the average tem- 
perature of the flue gases and of 
their CO. content. Generally, 9 per 
cent CO, in the flue gases is ac- 
cepted as satisfactory, but in the 
case of power burners the CO, con- 
tent should be somewhat higher. 
See Table V. 

Maximum CO, content of the flue 
gases should, on the basis of experi- 
ence with boilers converted to gas 
firing, be limited to 10.5 per cent. 
This figure corresponds to about 10 
to 20 per cent excess air in the flue 
products. On the basis of experience 
obtained over several years, with a 
CO, content ranging between 10 and 
10.5 per cent at ratings up to 200 
per cent, and with a normal amount 
of black surface, no excessive refrac- 
tory maintenance will occur. 

Gas engineers assume generally 
that flame temperatures in gas fired 
boiler settings are in the range of 
1800 tu 2400 F. 

Heat input per square foot of black 
surface exposed to the radiant heat 
of the furnace can be safely as high 
at 260,000 Btu per hr, which cor- 
responds to approximately 7% hp. 
But to provide a safety factor for 
scaling, due to possible poor feed- 
water treatment or carelessness in 
operation, the heat input for use in 
actual boiler practice is often set at 
7 hp per square foot of exposed tube 
surface. However, under most favor- 
able feedwater treatment, inputs as 
high as 11 hp per square foot of 
exposed black surface have been 
practiced, with no tube failure. Such 
intense heat delivery means high 
furnace temperatures and increased 
maintenance. Therefore, it is prefer- 
able to follow the rule of 7 hp. 

Black surface subjected to furnace 
radiation is determined by multiply- 
ing the exposed tube length in feet 
by the furnace width in feet and 
adding the projected area of any 
water-wall tubes, to obtain the total 
area 


Rosin S. Kersu, formerly man- 
ager of central station sales for the 
Westinghouse Electric Corp., has 
been named manager of the com- 
pany’s Steam Division at South 
Philadelphia, Pa. The appointment 
was announced recently by David 
W. R. Morgan, vice president in 
charge of both the Steam and Avia- 
tion Gas Turbine Divisions. Mr. 
Morgan has been acting as manager 
of the Steam Division in addition to 
his other duties. 
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Now you can look to Warren 
for Screw and Rotary pumps as 
well as Centrifugal and Reciprocat- 
ing types. 

Quimby built the first balanced 
quadruplicate screw pump in 1893. 
The salient design feature of sepa- 
rate screws and timed driving gears 
have never been changed. However, 
refinements through the years have 
widened the scope of applications 











GE. 


to include the handling of any non- 
abrasive liquid or semi-liquid at 
moderate and high pressures. 

The “‘Rotex”’ is a superior rotary 
pump of unique construction that 
has numerous applications where 
moderate pressures are involved. 

We are glad to add these new 
members to the Warren family and 
invite your inquiries on any problem 
involving Screw and Rotary, Cen- 


trifugal or Reciprocating Pumps. 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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10 eee QUIMBy 
HEAD ROTEX PUMP 


Both Screw and Rotex type pumps 
are available either horizontal or 


vertical mounted. 
rPo-2 
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How to get rid of 
ACCUMULATED AIR 
IN PIPE LINES ... Carrying 


hot or cold water, industrial liquors, 
sewage and other liquids... 


The accumulation of air in water 
lines under pressure presents the 
engineer with many problems. 
Air, lodging at peaks in the line, 
reduces the effective area of the 





pipe, creates a friction head, 
lowers the entire line’s pumping 
capacity, and may result in serious j er 

Simplex Air Release Valve 


water hammer. 
ee The Simplex Air Valve is easily 
Simplex Air Release Valves installed . . . positive in action... . 
- ample in capacity. Standard valves 
bring a sure, efficient cure for for pressures up to 250 p.s.i... . 

- : ial valves for pressur 

these difficulties. Easy to install, Beast Ganshiaetee 
simple in design, positive in oper- “°° we for over 30 yeors, 
ation . . . they vent accumulated air automatically before it can 
cause damage. To learn how you can avoid accumulated-air 


troubles, send without obligation for our new bulletin. 


PARTIAL CONTENTS 
Essential Requirements for Air Release Valves 
How Simplex Tokes Core of Air in Pipes 
Methods of Installation 
Design and Construction Details 


Write to Simplex Valve & Meter Co, Dept. 3, 6783 Upland St., Phil. 42, Pa. 


METER COMPANY 
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HELPFUL BULLETINS 


(Continued from page 50) 


GT-250, on carbide tools and parts, covers 
all data in company’s —— tool catalogs 
and supplements as well Many new 
items. kK not only lists “Toole: it tells 
how to select and use them. Differences 
and even limitations in the various grades 
of carbide are clarified, not only for tool 
grades but also for wear-resistant grades, 
making it easy to select grade for practi- 
cally = a. . ~~ non-tool 
uses for carbide—tubing, shaped lengths, 
solid guide bushings, check valve seats, 
slotted guide rings. Full color illustrations 
are profusely al 
index. i red by 
company is also listed. Carboloy Co., Inc. 


125 Speedy Portable Saw—lIllustrated 
Form 713, 2 pp, describes an air-cooled 

Portable power saw which does hundreds 
bf cutting jobs in wood and metal and 
other materials and needs no starting 
hole. Includes specifications, description 
of drills, blades and lubricant, Parts 
list. R. C. S. Tool Sales Corp. 


126 How to Reduce Brush Costs—This 
24-pp booklet is a recent edition of a 
deservedly popular handbook on the use 
and care of paint brushes. [Illustrated 
throughout, it tells how to get th 

use and longest wear out of 

and includes step-by-step 

proper cleaning. Includes a chapter 
nylon brushes. Hanlon and Goodman Co 


OTHER EQUIPMENT 


Materials—Form CDL-13 

product and application 

insulation materials 

and industrial laminates. Covers insulat- 

ing varnishes, sealing and filling com- 

pounds, varnished cloth and tapes, sili- 

cone and mica insulations, laminated 

plastics. Tables show properties, recom- 
mended uses. General Electric Co 


128 Easier — Installation—Bul- 
letin 415 descri low cost machine 
mountings that amplify machine installa- 
tion, control vibration, reduce noise and 
absorb im t. Gives illustrated directions 
for installing pads, pictures their use 
with several types of machinery. The MB 
Mfg. Co., Inc 


129 Steel Flooring and Armoring—Six- 
teen-pp Catalog 1103 discusses different 
types of company’s 

flooring and _ safety 

specification data, safe load 

stallation methods and other helpful in- 
formation. Also included is a description 
of floor armoring and T-Tri-Lok flooring, 
the latter an assembly of tee bars which, 
when filled with concrete, is used instead 
of heavier floorings to reduce dead load 
and permit lighter weight superstructure 
Machinery Div., Dravo Corp 


130 Demand Oxygen Unit—A new de- 
mand-type oxygen unit for emergency 
treatment of smoke inhalation, eart 
failure, carbon monoxide inhalation is 
described as to construction and operation 
in illustrated Bulletin CW-5, 2 pp. Self 
contained, the unit is put in operation 
by tee the cylinder valve and placing 
the facepiece on the patient. Oxygen is 
administered automatically as patient’s 
breathing requires it, and this instrument 
is also suggested for use in conjunction 
with artificial ——— in cases of as- 
phyxia. Mine Safety Appliances Co 


131 Spray Nozzle Systems—Recooling 
spray nozzle systems for use in plants 
operating condensers or using large quan- 
tities of water for cooling, are pictured 
and described in 8-pp Bulletin 6A-SP. It 
details design, application, construction, 
and operation of spray nozzles, and dia- 
grams typical spray pond arrangements. 
Sizes, dimensoins, capacities, and spray 
nozzle patterns are included in tabular 
form for each nozzle size. A temperature 
graph gives cooling performance curves 
for spray nozzles for various temperature 
ranges using 7 psi at the nozzle. Atmos- 
pheric conditions and operating pressures 
are discussed. Bulletin also presents 
louver screens to prevent spray from being 
carried away by the wind while, at the 
same time, providing for maximum air 
passage. Schutte and Koerting Co 








Self-Cleaning Motor 


eeps Maintenance Costs Down 


Mo CLEANING ROUTINE AND COST ARE PRAC- 
TICALLY ELIMINATED by the Allis-Chalmers 
tube-type, totally-enclosed, fan-cooled motor. Even 
when installed outdoors in contaminated atmosphere, 
dirt and corrosion cannot harm it. 

The reason for this outstanding performance is the 
unique tube-type cooling system. Cooling air circulates 
through a nest of tubes which surrounds the stator, 
removing heat from the interior of the motor. The 
generous flow of air through the straight tubes carries 
dirt out to the atmosphere. There are no corners or 
pockets, as in conventional designs, which might col- 


lect large dirt deposits. If the tubes ever should need 
cleaning, a brush on a long handle will do the job 
in a few minutes. 

Sizes range from 75 hp up. Tubes and end plates 
may be made of special corrosion resistant materials 
where necessary. 

To-day, when manpower is high-priced and getting 
scarce, Cutting maintenance time and cost is more im- 
portant than ever. Ask your Allis-Chalmers represent- 
ative to show you how this exceptional motor can 
reduce your maintenance requirements. Or write to 
Allis-Chalmers, Milwaukee 1, Wisconsin. 

Ask for Bulletin 05B7150. A-3322 


ALLIS-CHALMERS 
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CATALOG LIBRARY 
(Continued from page 54) 


and controlling fluid flow. Tells how these 
flow tubes are designed and how they 
function and discusses their advantages 
Foster Engineering Co 


2 ay Equipment—General Cata- 
46 ice 30 pp. is devoted to measur- 
ing ay 4L.-t, equipment for water and 
sewage wor power and processing in- 
dustries. Catalog illustrates and describes 
in detail: venturi tubes and meters, con- 
trollers, gages, manometers, pilot equip- 
ment. Simplex Valve and Meter Co 


Pressure Regulator—Bulletin 1-B, 8 
247 Pp. discusses design. operation and 
applications of a super-sensitive pressure 
regulator; shows typical installations. Also 
covers a compound regulator for control- 
ling back pressure relief valve and high 
pressure make-up vaive. Atlas Valve Co 





High grade gas, by-product, 
steam and household stoker coal 
from Wise County, Virginia, on 
the Interstate Railroad. 


EXD 


High grade gas, by-product, 
steam and domestic coal from 
Wise County. Va., on the 
Interstate Railroad. 


TONED 


High grade, high volatile steam 
and by-product coal from Wise 
County, Va., on the Interstate 
Railroad. 


REMI 


A laboratory controlled product 
blended to meet exacting stoker 
requirements. From Wise County, 
Va., on the Interstate Railroad. 


The Premium Kentucky High 
Splint unmatched for domestic 
use. Produced in Harlan 
County, Kentucky, on the 
L. & N. Railroad. 


COKE 


Roda and Stonega from Wise 
County, Va. 


BLUEFIELD, W. VA. BUFFALO 


\ NEW YORK 





Capable engineering personnel and the experience gained through 
long and voried marketing activity assure proper application of one 
of the above brands ond effective servicing of any fuel requirement. 


General Coal Company 


123 SOUTH BROAD STREET, PHILADELPHIA 9, PA. 
BRANCHES: 

CHARLOTTE, N. C. 

NORFOLK 


Cone iam e—General Specifica- 
248 tion PP, presents control 
linkage for 8 y's control drive and 
also contains cnainenring price data. Ex- 
plains and illustrates flexible control de- 
sign drive levers, driven levers, connecting 
links, bearings and shaft and cable, also 
rotation over 90 deg. Bailey Meter Co. 


Pressure Reducing Valves—Selection 
249 and engineering data on pressure 
reducing valves, including those for re- 
mote control of reduced steam or water 
pressures, are presented in 12-pp Bulletin 

477-A. Valve types are illustrated. Also 

p ln and illustrated is company’s de- 
superheater. Northern Equipment Co. 


Index to Information — Compiled 
250 to help power engineers obtain lit- 
erature wanted on chemical proportioning 
equipment, volumetric and gravimetric 
feeders, and recording, indicating and con- 
trol instruments, 4-pp Bulletin BIF-1 de- 
scribes briefly 36 available bulletins cover- 
ing this equipment. BIF Industries. 





High grade gas, by-product, 
steam and domestic coal— Pitts- 
burgh seam from Irwin Basin, 
Westmoreland County, Penn- 
sylvania, on the Penna. Railroad. 


sn Say 


x, 

arn) 
High volatile domestic, steam 
and by-product coal from Boone 
and Logan Counties, W. Va., on 
the Chesapeake & Ohio Ry. 


CCROZER 


Genuine Pocahontas from 
McDowell County, W. Va., on 
the Norfolk & Western Railway. 


Lud 


High fusion coking coal for by- 
product, industrial stoker and 
pulverizer use from Wyoming 
Co., W. Va., on the Virginian Ry. 


ANTHRACITE 


Hazle Brook 
Raven Run 


Premium Lehigh 
Premium Mahanoy 


CINCINNATI 
PITTSBURGH 
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PUMPS, COMPRESSORS, ENGINES 


251 For Many Pumping Jobs—The Series 
A3Z13A, latest of company’s well- 
known IMO pumps woe Ee gE designed 
for low cost standard uantity pro- 
duction, * described in illustrated Bulle- 
tin L313A-B . 8 pp. This is a general service 
screw-type rotary pump for petroleum 
products and other light.or viscous fluids 
as required for rotary and steam atomizing 
oil burners, oll transfer, lubrication, hy- 
draulic systems and similar services. 
Laval Steam Turbine Co 


252 Compressor Selection gage 
a selection chart, based norma! 
applications handling air with etmecapherts 
intake pressure. It simplifies selection of 
proper size compressor for average indus- 
trial use, with quick comparison between 
discharge pressure pounds per square inch 
gage and piston Reptncentent cubic feet 
per minute and shows recommended com- 
pressor bore and stroke in inches. Worth- 
ington Pump and Machinery Corp. 


253 Air Compressor Lubrication Manual 
—Valuable information on air con- 
ressor maintenance is contained in this 

p illustrated treated 
eo ude comp’ compressors and 
related equi a y- 8 = systems, 
compressor oils and their applications, lu- 
brication requirements, opera — oll 
requirements, storage and care o! res- 
sor olls, and safety Guecnuniena. Cities 
Service Oil Co. 





Modern Steam Engines—In present- 

ing steam nes more than 

“just drives,” Bulletin 306 touches briefly 

e the advantages of “by- — 

Bulletin features company 

steam engines of both throttling 

and automatic governor types. Troy Engine 
& Machine Co 


255 Boiler Feed Pumps—Bulletin 109, » 
Pp. Ulustrated in color, describes 
for boiler feed 
ictures construction 
aining in detail the 
incorporated. Capacity data 
, also vapor pressure tables 
Pacific Pumps, Inc. 


256 Pulsation-Free Compressor Pipi 
Ry ~~ Bulletin PDS-8501, 
ny’s 


t 
Prords higher operating efficiency, 
proved flow measurement and lower main- 
tenance =. oe pulsation phe- 
Pression systems and 


nomena = oe 
pening, prinetpie is applied. The 


how Gampes 
Pluor Corp., 


257 Centrifugal, Reciprocating Pumps— 
This is a helpful bollection of bulle- 
tins ——— nag types of centrifuga! 
and reciproca ng P - ~© wo a wide range 
of services. 3 es on single-stage 
and sY¥- T — close-coupled 
pumps, g> pum 
pecially — cor handlt 
corrosive liquids and others. 
Pump Co., Inc 


ELECTRICAL 


2 Power Factor Correction—Examples 
58 illustrating basic considerations in 
the improvement of m wer factor 
are contained in Bulletin 05B7465, 4 pp. 
points out economical and operationa. 
vantages of improving plant power factor 
and ie Pot esp! ng the load power 
factor up to 0 lagging or higher, and tells 
how the effects of low power factor can be 
corrected. Allis-Chalmers Mfg. Co 


ps, pumps eés- 
erosive and 
arren Steam 


259 Synchronous Motors — High speed 
synchronous motors are described in 
4-pp bulletin PB 5600-1. The bulletin is 
packed with descriptive matter and photo- 
graphs explaining features. Elliott Co. 


2 Low-Speed Synchronous Motors — 
60 Publication GEA-5332, 8 pp. illus- 
trates typical installations of ‘efficent high- 
power factor, constant-speed drives, de- 
scribes their construction features, and 
indicates mechanical modifications and 
performance data. Genera! Electric Co. 


Care of A-C Rotating Equipment— 
261 To promote intelligent and consist- 
ent maintenance of electrical 


cles by Fraser 
Jeffrey. Contents of the 24-pp booklet 
cover preventive maintenance and machine 
repairs, and such subjects as drying moist 





PPM HARDNESS AS Ca Co; 


..<sraver Hot Process 
Hot Zeolite Softener 


Conventional lime-soda-phosphate 
hot process softeners effectively re- 
duce raw water hardness. However, 
with extremely variable raw water 
supplies, chemical feeds must be 
adjusted to furnish precise quanti- 
ties of chemicals in relation to raw 
water hardness and alkalinity in 
order to obtain suitable low hard- 
ness at all times. 


The recent development of high- 
temperature resistant zeolites has 
provided a convenient solution to 
this problem. Substituting a sec- 
ond-stage hot-zeolite treatment, 
with Gravex styrene-base resin 
zeolite, instead of the more costly 
phosphate after-treatment, con- 
stantly low-hardness water is ob- 
tained regardless of sudden fluctu- 
ations in the initial hardness of 


the raw water... and at lower cost. 


Therefore, if your raw water varies 
in source or hardness, be sure to 
investigate the Graver Hot Process 

Hot Zeolite Softener. Graver 
engineers are available to discuss 


this process with you and compare 
its advantages over other processes 
at no obligation to you whatsoever. 
Write for reprint of informative 
article on the features and benefits 
of hot zeolite softening. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
Chicago « Philadelphia « Cleveland 
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Nicholson Makes 
Freeze-Proof Steam Traps 


for Every Plant Use 


JA Because they drain completely when cold, these four types of 
Nicholson steam traps are positively freeze-proof. Can be freely 
installed outdoors. Universally recom- 
mended for use in lines which need not 


‘ 





be in continuous use during cold weath- 
er, because they are freeze-proof and 
because their 2 to 6 times average drain- 


age capacity results in min- 
imum heat-up time. The 
non - air - bind- 
ing feature of 
Nicholson traps 
also notably fa- 
cilitates steam 
transfer in se- 
vere weather. 


TYPE A 


HIGH-PRESSURE FLOATS—Stainless, monel, 
or plated steel. 
for operating mechanisms and as tanks or vessels. 
2-day delivery. BULLETIN 650. 


W.H. NICHOLSON & CO., 160 Oregon St., Wilkes-Barre, Pa. 


.. 


TYPE AU 


Four types: size 
V4" to 2": press. 
to 225 Ibs. 
BULLETIN 450. 


steel 


Welded. in all sizes and shapes; 





. 








Consult Us For: 
CHIMNEYS 


FURNACE WORK... 
BOILER SETTINGS 











AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3 
BRANCHES 

BOSTON e@ PHILADELPHIA @ CLEVELAND 

DETROIT @ FITTSBURGH e@ CHARLOTTE 
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Sabor & 
Sibaror’ 


Simplified Anti-Corrosive 
Paint Systems 


Self priming and interchangeable, Subox & 
Subalox lend themselves to simplified main- 
tenance paint systems. All varieties have oa 
distinctive basic pigment, chemically active 
suboxide of lead (Pb,O). 
Subox paints provide maximum protection — 
cre available in = range covering the electri- 
cal industry: 
Transmission — Subalox, resembling galvan- 
izing in appearance, is effective for weathered 
galvanized towers — spot or single coat. 
Substations — Try Subox High Gloss Enamels 
for transformers and switch gear. Subalox 
varieties adequately 
maintain meters, fences, 
etc. 
Generation — Acid Re- 
sisting Varieties of 
Subox assure protec 
tion for coal handling 
equipment and hydro 
structures. 


hbo 


NT PLANT 


ge 
HACKENSACK WJ 


1951 —POWER ENGINEERING—Chicago, Ill. 





insulation, measuring epg resist- 


ance. Allis-Chalmers Mfg. 


COAL HANDLING 


2 2 Spreader Stoker — Bulletin 890, 40 
6 pp, describes a spreader stoker with 
overthrow rotor designed to provide uni- 
form fuel distribution. Discusses advan- 
tages of this type of stoker, including its 
efficiency in the burning of many grades 
of coal and in handling of fluctuating 
loads. Power-operated and hand-operated 
dumping grates and stationary grates are 
described and illustrated. Book includes 
photos of installations. Detroit Stoker Co. 


Coal Handling Equipment—Modern 
263 equipment for the storage and han- 
dling of coal and ash is presen in 24-pp 
Bulletin 300. Illustrated, covers concrete 
and tile silos, cylindrical steel tanks, sus- 
pended steel bunkers. Gifford-Wood Co. 


264 Spreader Stoker Selection — Four- 
teen-pp Form F-520-Al0M is in- 
tended to help those choosing a spreader 
stoker to get the most for their invest- 
ment, and it points out many factors to 
be considered. American Engineering Co 


265 § Spreader Stoker Data—This is a file 
three illustrated bulletins on 
apreader stokers. The first discusses seven 
reasons for selecting these stokers and de- 
scribes their design, construction and oper- 
ation; the second, dumping grates, the 
third, installations. Riley Stoker Corp. 


2 Scale Manual — Recently-pub- 
66 fist fished Bulletin 0150 describes auto- 
matic coal scale construction and opera- 
tion, illustrating special design features 
which provide for high accuracy and long 
service. Richardson Scale Co. 


FUEL OILS, LUBRICANTS 


2% oom, yy Fuels and Lubricants 

46-pp book offers a well or- 

ganized ‘a attractive presentat: of 

practical information on diesel engines, 

covering — history and economics as 

m characteristics and 

rinciples Classification of die- 

is explained. Other 

chapters cover injection systems, combus- 

tion chambers, lubricating systems, and 

deisel oil purification and filtration. In- 

cludes a discussion of fuel and lubricating 
oll required. Sinclair Refining Co. 


2% Fuel Oil Treatment — By text and 
8 sketches, this folder points out un- 
desirable conditions in the storing, pump- 
ing, heating and burning of industrial fuel 
oil and the correction of these conditions 
by company’s — oil treatment. F 
Drew & Co., In 


The Answers on Turbine Oil—This 
269 2-pp booklet answers several ques- 
tions power engineers ask about turbine 
oils, including: What causes deposits of 
sludge? What causes acidity increase? 
What causes corrosion in turbines? Stand- 
ard Oil Co. (Indiana). 


2 Grease Application Devices—The de- 
70 velopment and use of many types 
of lubricating devices are erg in an 
excellent article in Vol. 36, No. 9 of Lubri- 
cation, company’s technical publication on 
lubricants. Covers the pressure gun, spring 
type grease cups and several types of pow 
dives grease lubricators, explaining cuehs 
points the judicious use of pressure 
measured lubrication, pumpability charac- 
teristics of lubricants. The Texas Co. 


METALS 

Engineering Data on Inconel — In 
271 addition to providing extensive in- 
formation on Inconel, 24-pp Bulletin T-7 
also presents details on the composition, 
mechanical properties and physical con- 
stants of Inconel X. The International 
Nickel Co., Inc 


princi les of 

vior of ferrous materials 
oe influencing their behavior; 
section replete with tabular and graphical 
material covering mechanical property 
values of 21 steels. United States Steel. 


CONDENSERS 
Condensers — Bulletin 441- ay 


plicity of design, accessibill 
Feat tures. Photos and dra 





WHERE TO USE LUMNITE 
IN POWER PLANTS 


HOW LUMNITE* 
STEEL STACK LININGS 


Keep drafts up 
and costs down... 


Drafts will stay up in these five 
National Tube Company steel stacks. 
Smooth, jointless Lumnite refractory 
concrete linings offer less resistance 
to gases, prevent “breathing,”’ and 
their insulating qualities keep gas 
temperatures high. 

The initial cost of the lining was 
low. It was shot over a reinforcing 
wire mesh by a concrete “‘gun.’’ Up- 
keep, if experience proves anything, 
will be kept to a minimum. A mono- 
lithic lining of Lumnite has no small 
parts or joints to break loose. 

If repairs are ever necessary, 
they'll cost little in money . . . or 
outage time. Lumnite calcium-alu- 
minate cement reaches full service 


strength in 24 hours, or less. 

The stacks are protected against 
attacks of corrosive condensates. 
Breeching linings withstand the 
abrasive action of high-velocity gases 
and fly ash. 

Stacks are just one profitable use 
for refractory concrete made with 
Lumnite. With suitable aggregates 
it is ideal for baffles, arches, door 
linings . . . virtually anywhere heat 
is a problem and a monolithic refrac- 
tory would be useful. ‘; 

Write for our descriptive booklets. 7 
Lumnite Division, Universal Atlas 
Cement Company, (United States 
Steel Corporation Subsidiary), 100 
Park Avenue, New York 17, N. ¥Y. 


** Lumnite” is the registered trade mark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company. 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





**THE THEATRE GUILD ON THE AIR"'—Sponsored by U. S. Steel Subsidiaries —Sunday Evenings —NBC Network 
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cut 
equipment 
down-time 
with 


LONGER LIFE 


ETTER SEALING: 


@ Idle equipment affects production 
schedules ...influences product 
quality and many times cuts deeply 
into profits. 


To keep equipment producing, use 
Belmont, the Packings that have 
individual characteristics and are 
scientifically designed and con- 
structed by packing specialists to 
seal better and last longer. 


Easy to get... Belmont Packings 
are stocked by local distributors in 
every large industrial center. Or, if 
you have a problem that requires 
special engineering attention, write 
direct. 


Catalog +40 is available, write 
for it. 


THERE'S A BELMONT PACKING 
FOR EVERY SERVICE 


THE BELMONT PACKING 
AND racemes co. 


Streets 


Gas + Air 
Ammonia 


Water + Oil - 
Alkalies - 


Steam - 
Acids - 


Spirals + Coils - Reels 


Rings 
Sheets + Gaskets 


Spools - 


Mar 


semblies, parts, principles of operation. 
Condenser Service & Engineering Co. 

7 Steam Condensers with rve 
2 4 Flow — ht-pp Catalog 410-1” ~ 
scribes a “self-cleaning” reverse-flow con- 
denser for power plant service, designed 
to virtually eliminate clean: down time 
and, in e case of divid water box 
condensers, eliminate operation at partial 
load. C. H. Wheeler Mfg. Co. 


MECHANICAL POWER 
TRANSMISSION 


Evapemiccion Belting — 
PP. aves detatied ¢ ra 
Gumeaien 


rformance data on 
transmission belting. Tabies beit 
speeds, arc of contact, friction, horse- 
power correction, and service factors are 
included. United States Rubber Co. 


276 Boqeeatie, Couplings — Bulletin 3924 
is Vol. ee.“ ress in Power,” 
a 24-pp A. Be of advertisements cov- 
ering use of hydraulic couplings in power 
piants. American Blower Corp. 


Worm Gear Drive Manual — Engi- 


27 


Illustrated with photos 


and construction features and provides 
selection tips. Provides ratings, dimensions, 
overhung and thrust loads. Link-Belt Co 


HEATERS, HEATING 


27 Water Heaters—-Illustrated 6-pp Bul- 
8 letin 70, Section I, on instantaneous 
type water heaters contains detailed capac- 
ity and dimension tables for two-paas, 
four-pass and six-pass designs, with tube 
bundles removable for inspection. Davis 
Engineering Corp 


279 Fan Heater Bulletin— Here's a 2- 
Pp wlustrated bulletin \ 
sensible and latent heat of high pressure 


steam. Niagara Blower Co. 

280 Be Heat Exchangers — Bulletin 11.0.080 
ribes air cooled heat exchangers 

tor condensing or cooling of steam or 

process vapors, natural gas, jacket water, 

lubricating ofl, quenching baths. Equip- 

ment Div., J. F. Pritchard & Co. 


281 Tubular Heat Exchangers — Bulletin 
916, 32 pp, describes tubular heaters, 
coolers, condensers and heat exchangers 
and their features. The various ty of 
shells, tube bundles, stationary he and 
floating heads are explained. Includes 
tables showing characteristics of tubing, 
the thermal resistance of tubes and pipes 
of many different metals and alloys, and 
the specific gravity and pounds a Pe 
corresponding to degrees Baume and API. 
Also presents charts of specific heats of 
midcontinent crudes. Griscom-Russell Co. 


DUST COLLECTING 


282 Fly Ash Elimination — Power engi- 
neers will find this 30-pp booklet 
outstanding among material on this sub- 
ject. It presents manufacturer's “Multi- 
clone” equipment (described as small-tube 
type of cyclonic dust collectors using cen- 
trifugal force for separating duct from gas 
stream) as a highly successful and econom- 
ical means of separating fly ash—not as a 
panacea for all cinder and fly ash prob- 
ems. Western Precipitation Corp. 


283 Dust Collecting Efficiency—How the 
higher and narrower iniet utilized 
in company's tubular dust collector con- 
tributes to more efficient dust collecting 
is explained in this illustrated bulletin 
Prat-Daniel Corp. 


PACKINGS 


284 Pump Packings—Packings for use 
on reciprocating and centrifugal 
pumps are illustrated by photo and de- 
scribed in this 4-pp folder. It covers pack- 
ings for practically all services and includes 
recommendations. Johns-Manville. 


28 


packings ee SS 
efion, giving their 
special applications 


— ame Form AD143 offers 
peaSuee information on 
eting material made of 
properties, typical and 
Available styles and 
types are pictured, their construction de- 
scribed and sizes given. Includes chapter 
on the toxicology of Teflon at extremely 
high temperatures. The Garlock Packing Co. 


2 6 Manual on Packings—Containing 84 
8 pp of helpful engineering and or- 


h 195] 


| a— information, Catalog 40 covers pack- 
| or practically ov service. Illustrates 
cash type, gives sizes. 
application details. 
recommendation charts, conversion ta 
The Belmont Packing & Rubber Co. 


Po ge EQUIPMENT 


287 :* e Catal Coliection—This is 
a Teens collection of bulletins 
covering a com = Seetoticn of solid 
wheel gg feature cross section 
dra typical “anits for both moderate 
and high = pressure conditions. Also 
includes data on speed increasing and 
speed reduction gears. The Terry Steam 
Turbine Co. 


construction and 
includes pack: ing 
es. 


288 Velocity Stage Turbines — Catalog 
82-19R, 8 pp, features turbines for 
mechanical drives designed to operate 
under all inlet steam conditions up to 600 
psig and 750 Gives specifications, di- 
mensions. De Laval Steam Turbine Co. 


289 nical Bulletin B-4 is a newly re- 
vised 44-pp guidebook covering essential 
information on hydraulic systems, mainte- 
nance, trouble-shooting and selection of 
proper fluids. Besides offering well-organ- 
i reference data to engineering person- 
nel, this book is suggested as a training 
manual for maintenance supervisors, oper- 
ators and apprentices. It features specially 
prepared phantom and cutaway drawings 
illustrating functions of lc types of 
valves, poms. hydraulic motors, torque 
converters hows function of each com- 
ponent part Sun Oil Co. 


290 Ash Handling Systems—This 24-pp 
illustrated booklet offers technical 
information on hydraulic and pneumatic 
ash and fiyash handling systems. Com- 
piled in question and answer form, 


Fundamentals of Hydraulics—Tech- 


it dis- 
cusses elements and advantages of various 
systems and disposal schemes. Schematic 
drawings of arrangements under specific 
conditions and diagrams of basic arrange- 
ments are included. Beaumont Birch Co. 


NEWS frome 
THE FI 


DAVIS HYDRO PLANT STARTS 
FIRST 45,000-KW UNIT 


First of the five 45,000-kw hydro- 
electric generators at the Bureau of 
Reclamation’s Davis power plant 
was placed in operation January 5. 
Operating intermittently during the 
following 7 days, while construction 
crews completed finishing touches 
and tests, the new unit was turned 
over to the Bureau's operating and 
maintenance forces on January 12. 

Davis power plant on the Colo- 
rado river between Nevada and 
Arizona, 34 mi west of Kingman, 
Arizona, and 67 mi downstream 
from Hoover power plant, is the 
fourth largest hydroelectric power 
plant of the Bureau. The power 
plant will be generating to its full 
installed capacity of 225,000 kw next 
summer when all of the units are to 
be in operation. 

The beginning of power produc- 
tion at Davis power plant is in time 
to be of material aid to the irriga- 
tion farmers in the southwest. In- 
tegrated by a 230-kv line with the 
Bureau's Parker power plant, 88 mi 
downstream, the generation of first 
power at Davis is also of particular 
importance at this time during the 
nation’s greatly expanding defense 
effort. 

Davis dam itself, an earth- and 
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” MONEL 


A casting alloy offering extra hardness at elevated 
temperatures, pronounced resistance to galling and 
seizing, and excellent corrosion resistance. 


One of the hardest and strongest of the non-ferrous 
casting alloys, “S’® Monel is particularly suitable 
for parts subject to high stress and severe friction 
under corrosive conditions. 


“S” Monel’s low coefficient of expansion, high 
density and corrosion resistance enable it to give 
excellent service where clearances are small and 
operating temperatures subject to considerable 
variation. 


The principal characteristics of ‘“‘S’” Monel are: 





Typical Applications of “S” Monel 


bushings 

sleeves 

ejector nozzles 
direct-acting pump liners 


valve discs 
valve seats 
impellers 

wear rings 








Mechanical Properties of “S” Monel* 
( Age-hardened) 
80-115,000 psi 
. 120-145,000 psi 
4-1% 
300-375 


Yield Point. 

Tensile Strength . . 

Elongation in 2-in.... 

Hardness (Brinell) .... 
Coefficient of Thermal Expansion 


(32°-212°8R.) in./in/°P. ... ... ..0000068 








Hardness of "S” Monel at Elevated Temperatures* 


(As-cast condition) 





Temperature, °F. Brinell Hardness 


Room 321 
700 321 
800 311 
900 311 

1000 321 

1050 335 

1100 293 














* Average properties—not to be used for specification. 
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Hardness: “S’’ Monel can be age-hardened to 300- 
375 Brinell. It retains this hardness even at elevated 
temperatures. (See table.) 


Resistance to Galling: ““S’’ Monel is superior to most 
other hard metals in its ability to resist galling 
under severe conditions of pressure and friction. 
Often where lubrication is poor or absent entirely, 
“S” Monel has shown unusual resistance to seizing. 


Corrosion Resistance: “S’’ Monel is relatively unaf- 
fected by most commonly-encountered corrosives 
... reducing acids, organic acids, acid and neutral 
salt solutions, strong alkalies, dry gases, and most 
atmospheres. 


Erosion Resistance: Because of high hardness and 
toughness, ‘“S’” Monel resists damage caused by 
cavitation, erosion, “wire drawing,” and particle 
abrasion. 


Machinability: “‘S’’ Monel can be machined as-cast, 
and preferably so when only a moderate amount 
of machining is to be done. For extensive machin- 
ing, the castings may be softened to 235 Brinell by 
heat treatment. Subsequent heat treatments can 
restore hardness to the level of 300-375 Brinell. 


Weldability: “S’’ Monel is not recommended as a 
weldable material. 


Additional Engineering Data Available 


Although nickel alloys are currently in short supply, they 
won't always be. So why not let INCO help you in your long- 
range planning — particularly if your plans involve a choice 
of corrosion-resisting materials? A letter outlining your 
problems brings technical assistance, helpful data. Write 
INCO’s Technical Service Station. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


EMBLEM. OF SERVICE 


NICKEL 2, aLtoys 


MONEL® + “R"®MONEL + "“K"@®MONEL + “KR"®MONEL © “S"® MONEL 
NICKEL + LOW CARBON NICKEL * DURANICKEL® 
INCONEL® + INCONEL"Xx*® 
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rock-fill structure 138 ft high above 
sé ® 7 the riverbed and 1600 ft long, is 
No Water Hammer! No Hunting! completed. The outlets at the dam 
were closed on November 24, 1950, 
DAVIS NO 60 FLOAT VA LVE and all water now released passes 
e over the spillway crest or through 

— the power plant. 

Davis dam is the last of the maior 
pe Reclamation dams that are to be 
| HE Davis No. 60 Float Valve, il- built below Hoover dam in the pres- 
lustrated here, is unexcelled for de- ently-planned development of the 
pendable performance. It handles river, for it utilizes the last major 
either hot or cold water with no power drop of this section of the 
hunting, no “water-hammering. Sn 
Opens easily against any pres- 
sure up to 125 p.s.i. and closes 
a drip tight —_ THREE DISTRICT MEETINGS 
ing; there is no internal pac 
ion soggennten Ste OF AIEE THIS SPRING 
cause excessive iric- Turee district meetings of the 
rion. Built in sizes, hed =ti : 

5” to 12”. Seand- No 60 American Institute of Electrical En- 
ach @imanmatilitaen . gineers are scheduled for April and 

composition disc, @ Single seat; May, according to an announcement 
bronze trim. a pilot stem. — by H. H. Henline; Institute 
bronze or stainless ecr , " i . 
trim available. @ Tight oe - enone Gar dee bom 
Contact your dis- ——- Institute at Toronto, Canada, June 
tributor or write. @ Renewable 25-29. 

disc; no inter- The Southern District meeting is 

nal packing. scheduled to be held April 11-13 at 

Miami Beach, Fla. Included in the 

DAVIS REGULATOR co. = “oo states ney, 

: irginia, ennessee, ort an 

S088 So, Wane ee Soe 5. ©. South Carolina, Louisiana, Missis- 

sippi, Alabama, Georgia and Florida. 

Syracuse, N. Y., will be the scene 
of the three-day North Eastern Dis- 
trict Meeting, May 2-4, with engi- 
neers and scientists from the follow- 
ing states: New York, Vermont, New 
Hampshire, Connecticut, Massachu- 
setts, Rhode Island, and Maine. 

The Great Lakes District meeting 
will be held May 17-19 in Madison, 
Wisc. The district includes the states 
of Minnesota, Iowa, Wisconsin, IIli- 
nois, Michigan, Indiana, North Da- 
kota, and a large part of South 
Dakota. 





FIFTY PER CENT OF WORLD’S 
COAL RESERVES IN 
NORTH AMERICA 


IN A RECENT GEOLOGICAL SURVEY, the 
Department of the Interior estimated 
that the nation’s reserves of recov- 
erable coal totaled one and one-fifth 
trillion tons—enough to build a coal 
pile five miles high and fifty miles in 

circumference. 
When this figure was released, the 
At the GARRISON DAM, RIVERDALE, NORTH DAKOTA, this Beaumont installation handles Secretary of the Interior, Oscar 
lignite ash and soot with a steam actuated Vac-Veyor System. Under this system, clogging of Chapman, asserted the coal was “one 
the venturi and resultant shut-down have been eliminated. Also, as shown above, the air washer of the foundations” of our national 
is located inside the boiler house; this prevents the water from freezing during North Dakota's security. And it could well be added 
Whether your material handling problem is unusual or not, write today for that no other nation has such great 
security in coal. According to the 
Bureau of Mines, fifty per cent of all 
the coal reserves on earth are in 
North America. This largely explains 


BIRCH COMPANY why the world’s “free” nations have 


Wwe ee a three-to-one advantage in coal 
W 1503 RACE STREET, PHILADELPHIA 2, PA over the “iron curtain” countries. 





sub-zero winter 
prints of typical Beaumont installations. 


J. J. Luanso has been appointed 
general export manager of Worth- 
ington Pump and Machinery Corp., 


IGNERS — MANUFACTURERS ERECTORS BULK MATERIAL HANDLING SYSTEMS 
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a practical new book 
about Electron Tubes 


. what they are 
. how they work 
. how they can be used 


what they can mean to you 


INDUSTRIAL 
ELECTRONICS 


by Andrew W. Kramer 


This new book explains in clear, simple, non-technical style the basic principles of 
electronics, and how these principles can be applied in industry. Electronics has been 
solving the unsolved problems. Whether it is navy beans, opening doors at a shadow, 
or measuring the thickness of red-hot steel plates, the electron is the newest and most 
efficient force captured by science. This book should be invaluable for the practical 
maintenance or operating executive or engineer. 311 pages, 229 illustrations, $6.00 


Fundamental Principles of Electron Tube. The 
Further Aspects of Triode Characteristics 


CHAPTER HEADINGS: Electron Behavior 
Simplest Thermionic Tube—the Diode. The Triode. 
and Operation. Electronic Generation of Electric Oscillations. Multielement Tubes. Effect of 
Gas in a Tube. Types and Characteristics of Gas-filled Tubes. Mercury-pool Tubes. Photoelectric 
Tubes and Cells. Cold-cathode Tubes. Special-purpose Tubes. What Tubes Can Do. Electronic 
Control and Regulation. Application of Electron-tube Rectifiers. El ics in I i 
and Measurement. Industrial Applications of Electronic Control. Application of Electronic Regula 
tion. Electron Tubes in Light Production. Miscellaneous Electronic Applications. 





OTHER USEFUL BOOKS FOR ENGINEERS 


USEFUL IDEAS FOR POWER PRACTICAL ENGINEERS 

ENGINEERS — A “how” book by the OPERATING POINTERS — An excel- 
editorial staff of Power Plant Engineering lent compilation by Power Plant Engi- 
furnishing hundreds of ideas on boilers, neering editors of practical pointers per- 
boiler taining to electrical equipment, turbines 
water, refrigeration operation and main- and engines, condensers, piping, pumps, 
tenance, mechanical power transmission. etc. It shows you why things are done 
to save money and secure best results. 


stokers, fuels, boiler operation, 


SECTION HEADINGS — Boilers, Furnaces, 
Stokers, Oil Burning, Chimney and Stacks, 
Forced Draft, Boiler Operation, Boiler Water, 
Boiler Operation Problems, Water for Power 
Plants, Fuel Purchase, Refrigerating Plant Ca 
pacity, Refrigeration Plant Operation, Brine 
Systems, Air Conditioning, Refrigerating Plant 
Maintenance, Mechanical Power Transmission, 
240 pages, 6x9, 125 illustrations, tables and 
charts, $2.50 


CONTENTS—-Steam Turbines, Steam Engines 
Condensers, Piping, Valves, Flow Measurements, 
Generators, Motors, Power Factor, Electric Wir 
ing, Distribution Circuits, Fluorescent Lighting, 
Transformers, Electrical Plant Kinks, Safety 
Precautions, Distribution Circuit Problems, Pip 
ing Kinks, Hot Water and Steam Pumps. 239 
pages, 6x9, fully illustrated, cloth binding, $2.50 


BOILER FIREMAN’S HANDBOOK— 


by Joseph R. Darnell, provides boiler firemen 
and power plant engineers with accurate, de 
pendable data for solving many combustion 
problems. It also offers many helpful sugges- 
tions for the successful operation of various 
pieces of apparatus found in the power plant 
CONTENTS: Fundamentals of Combustion 
Why Flue Gas Temperature Goes Up When 
the CO, Goes Down. S i an lyzing 
Flue Gas Interpreting Flue Gas Analyses. 
Measuring Flue Gas and Furnace Temperatures 
Coal Storage and Preparation for Use. Boiler 
Efficiency Calculated from Flue Gas Analysis 
and Temperature. Types of Air Pre-heaters and 
the Effect of Preheated Air om CO, Furnace 
Temperature and Flue Gas Temperature. Natu 
ral and Mechanical Draft. Draft Gages and the 
Measurement of Draft. Hand Firing Methods 
for Solid Fuels. Stoker Firing Methods. Fuel 
Oil Firing-Steam Aro:nization il Firing Methods 
—Mechanical Atomization. Gas Firing. Pulverized 
Fuel Firing. Waste Fuels Firing. Heating Feed 
water. Flexibility in Firing Equipment and 
Problems Involved in Converting from One Fuel 
to Another 
193 pages, 6x9, 139 illustrations, $3.00 





POWER PLANT ENGINEERING 
QUESTIONS AND ANSWERS 
—8TH EDITION 


The information in this book is arranged in 
question and answer form. This book is not an 
elementary catechism nor is it confined to the 

B C's. It is designed to help you solve 
those knotty problems which arise from day to 
day and demand a definite answer on the spot 
It covers several hundred problems which are 
likely to come up in your work and supplies 
such complete, concise answers that you will 
find it a mighty useful addition to your en 
gineering book shelf. 


Chapter Titles—Power Plant Formulas, Fuels, 
Water Treatment, Pumps, Steam Engines, Con 
densers, Refrigeration, Electrical Generators, 
Electric Motors, Boilers and Furnaces, Com 
bustion, Water Heating, Piping, Steam Tur 
bines, Diesel Engines, Compressed Air, 
Transformers, Electrical Distributing Circuits 


288 pages, 4% x 712, fully illustrated, 
cloth binding, $2.00 


For Sale By 


Book Dept., POWER ENGINEERING 


110 S. DEARBORN STREET 


CHICAGO 3, ILLINOIS 
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Only Taylor 
Comparators give 


PERMANENTLY 
GUARANTEED 
COLOR 
STANDARDS 


for Testing 


pH, Phosphate 


Simply place reagent treated sample 
in middie tube in base, move the color 
standard slide until colors match and ... 


Theres the Value ! 


There’s no danger of mechanical 
inaccuracy when you usea Taylor 
Comparator for determining pH 
or phosphate in boiler water. .. 
because all Taylor liquid color 
standards carry an unlimited 
guarantee against fading. 


One sturdy plastic slide houses 
all color standards necessary for 
any one determination. Each 
Boiler Water Set is packed in 
light-weight, convenient carry- 
ing case with base, slides, re- 
agents and accessories. The 
utility of these sets is high, but 
their cost is low! 


SEE YOUR DEALER FOR TAYLOR SETS 


Also ask about the new Taylor Water Hard- 
ness Set that eliminates the time-c ing 
soap tests, 





Write direct for your free 
copy of “Modern pH and 
Chlorine Control” if this vatu- 
able reference is not olready 
in your library. Gives theory 
and practice of modern boiler 
water testing, describes and 
illustrates Taylor equipment. 


W. A. TAYLOR “3 


£ RD + BALTIMORE-4. ME 
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“Panacoil EVAPORATORS 


for STATION HEAT BALANCE or FRESH WATER SUPPLY 


Shop View of SALT AND FRESH WATER EVAPORATORS 
built by PARACOIL for San Juan Steam Electric Station, 
Porto Rico W ater Resources Authority, San Juan, Porto Rico. 
Jackson & Moreland, Boston, Mass., Consulting Engineers 


HERE’S A JOB WE’VE BUILT FOR SAN JUAN, P. R. 


Wherever pure water is needed for boiler feed makeup, process 
work or general plant operation, a PARACOIL EVAPORATOR is a 
proven, time-tested means of handling any kind of initial raw water— 


salt or otherwise. 


They are ruggedly built—dependable—and easily maintained. 
Specific requirements dictate the design. Our years of experience in 
building units of this type—and other power plant apparatus— assures 
you of the correct solution to your problem. We invite your inquiry. 


DAVIS 


ENGINEERING CORPORATION 


1062 East Grand Street, Elizabeth 4, New Jersey 
30 Rockefeller Plaza, New York 20, New York 





BOILER 
DRAFTSMEN 
and DESIGNERS 


SPRINGFIELD BOILER CO. 1901 
East Capitol Avenue, Springfield, Il- 
linois, is located right in the center 
of the U.S.A. food producing area. 
Springfield is mot near large war 
equipment producing industrial areas. 
Your family will enjoy ideal living 
conditions and, particularly, the fine 
temperate climate. Springfield has a 
large lake—for boating, swimming 
and fishing 


Now we are expanding our activities 
in the boiler manufacturing field and 
must increase our engineering and 
drafting force. We need boiler drafts- 
men and designers for permanent em- 
ployment—experienced in heavy and 
light plate work, structural steel, 
pressure vessels, piping and similar 
work 

Our employer-employee relations are 
excellent. People live peacefully here 
in the center of the prairie state and 
are friendly and neighborly. 


May we hove your application? 








The 
MAINTENANCE DEPARTMENT 
of 
CONDENSER SERVICE 
& ENGINEERING CO., INC. 
100 RIVER ST., HOBOKEN, N. J. 
Offers to do 


QUICK—PROMPT 
RETUBING SERVICE 


on BOILERS — CONDENSERS 
HEAT EXCHANGERS 
ANYTHING WITH TUBES 
24 HOURS A DAY — 7 DAYS A WEEK 
365 DAYS A YEAR 


SATURDAYS - SUNDAYS 
HOLIDAYS 


WE CARRY TUBES IN STOCK 
CALL — TELEPHONE: Day and Night 
NEW YORK: REctor 2-9363 
HOBOKEN: HOboken 3-4428 


St. Pavl, Minn.: 
Doy—Nester 9675 - Night—Emerson 3219 
Sie. WL: 
Day—STate 2-1415 - Night—SHeldrake 3-4735 
Boston Mass.: 
Day—lAfayette 3-1091 - Night—MYstic 6-4552 
Tulsa, Okle.: 
Dey—Twlsa 5-7717 - Night—Tulsa 4-4060 


Phila, Pa.: A 
ee 
Baltimore, Md.: SAratege 5285 
Atlante, Ge. Dearborn 4477 
Washi D. C.: Republic 4875 
les Angeles, Cal.: TRinity 7861 














according to an announcement by 
S. R. Williams, vice president in 
charge of foreign business. Since 
1947 Mr. Llanso has been a vice 
president and manager of Worthing- 
ton Ltd., Buenos Aires, Argentina. 


Tue purcHase of all the physical 
assets of Canadian Allis-Chalmers, 
Limited, by a new wholly owned 
subsidiary of Allis-Chalmers Man- 
ufacturing Co. of Milwaukee, Wis- 
consin, was announced today by the 
parent concern. The new subsidiary 
is known as Canadian Allis-Chal- 
mers (1951) Limited. The Canadian 
firm, which employs approximately 
525 people, will continue the pro- 
duction of heavy machinery for the 
Canadian market. M. C. Lowe, for- 
merly vice president of Canadian 
Allis-Chalmers, Limited, has been 
named president of the new Allis- 
Chalmers subsidiary 


Ravtpx E. Donne tty of Fitchburg, 
Mass., has been appointed manager 
of the General Electric Company’s 
Fitchburg Turbine Sales Division, 
according to an announcement by 
C. S. Coggeshall, Turbine Division’s 
sales manager. Mr. Donnelly was 
assistant manager of the division 
until his present appointment. 


A new Cuicaco district office has 
been established by Hagan Corp., 
Pittsburgh combustion and chemi- 
cal engineering firm, and its subsid- 
iaries, Hall Laboratories, Inc., Cal- 
gon, Inc., and The Buromin Co. The 
office is at 1463 Monadnock Building, 
53 W. Jackson Blvd., Chicago 4. The 
Hagan Corp. was formerly repre- 
sented in Chicago by Burke & Col- 


ston. 


D. Rosert YARNALL, President of 
Yarnall-Waring Company, was 
awarded honorary membership in 
The Engineers’ Club of Philadelphia 
at the Club’s recent Mid-Century 
Dinner Meeting. There have been 
only 25 such memberships awarded 
in 73 years of the Club's existence 


Carrot, V. Roseperry has been 
appointed manager of the central 
station department for the Westing- 
house Electric Corp., it was recently 
announced by Tomlinson Fort, man- 
ager of apparatus sales. Mr. Rose- 
berry succeeds R. S. Kersh, who has 
been named manager of the Com- 
pany’s Steam Division at South 
Philadelphia, Pa 


Cuester H. BuTTERFIELD, vice- 
president and general manager of 
the Consolidated-Ashcroft-Hancock 
division of Manning, Maxwell & 
Moore, Inc., has appointed Robert E. 
Mason as director of mobilization 
planning for the division and Leslie 
T. Willard as works manager of the 
combined Bridgeport and Stratford, 
Conn., plants. 
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SPREADER STOKERS 


COAL HOPPER==———\, 


COAL AGITATOR 
BLADE 


PUSHER BOX 


THROAT PLATE 
ADJUSTMENT 


FIREDOOR 
FIREDOOR LINER oa 
AIR DAMPER 

CONTROL 

HANDLE > 
GRATE SHAKER 
MECHANISM” § 
ASHPIT DOOR 


Spreader stoker firing with a Chicago Automatic is economical firing. Check these 
important features which assure efficient and reliable operation: 


oY Fuel handling flexibility—adaptable to a wide range of coal o Sturdy grate construction— openings in the grate are ac- 
sizes either wet or dry. curately proportioned to minimize fuel carry-over. 


Hopper-to-distributor fuel control. Absence of complicated or bulky driving mechanism. 
Adjustable distributor blades to suit width and length of 


furnace. Wo parts of the stoker subject to high temperatures. 


For complete information write for Publication To. §§5F5 
THE STANDARD STOKER COMPANY, INC. 


370 Lexington Avenue New York 17,N.Y 
NEW YORK 7 CHICAGO e« ERIE MONTREAL 








New VERSENE* test kit 
Sz gn Your | determines total water hardness 


in less than TWO MINUTES 


DECLARATION OF 
INDEPENDENCE 


Now, with this new Versene* water hardness testing kit 
you can determine the hardness of your own boiler, process 
or tap water as easy as ABC— in less than 2 minutes. Any- 
one who can tell red from blue can make this scientific 
ke versenate test and be accurate within one grain of hard- 
ness per gallon. 
Handy, sturdy, pocket-size plastic kit contains 3 vials of 
chemicals and one combination measuring and mixing 
vial. More than 50 separate tests can be made, depending 
on water hardness. Complete instructions. Refills available. 
Order The New Versene* Water Hardness Testing Kit to- 
day. $5.00 Postpaid. Send Checks or M.O. No C.O.D.’s 
B Money Back Guarantee. Write Dept. H. 
uy We also manufacture and supply Inhibited Indicator and Di Sodium 
Versenate (the di sodium salt of ethylene diamine tetra-acetic acid) 
These are the reagents used in the Versenate (Schwartrenbach) 
Method for the determination of Water Hardness. 


U. S. Savines Bonds! | ea 

s- J 72 0 gs. $10.00 
+ * avings n $ & 100 ce $1.00 250 ogise 1500 cx $3.00 1000 cc $5.00 
BERSWORTH CHEMICAL COMPANY 


FRAMINGHAM, MASSACHUSETTS 
*Trade Mark 
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— EFFICIENT aber 


AT LOWEST COST! 
Babbitt 


spouse Bio «ius 
SPROCKET RIM 


wiry; 
7C Aarn 6393 Fo 


INSTALLED, AND OPERATING, 
IN ONLY A FEW MINUTES 


@ Here's easy, convenient, instant control of 
overhead, out-of-reach valves—right from the 


- 

break down when most needed! 

Rdiveteble Sprocket Rim with Chain 

Guide, with only four simple -— gives you 
positive efficient valve control lowest cos?! 


@ Prevents id pr s waste, 2 id 
efficient control, and saves money. “ 
of 10 ADJUSTABLE sizes fits all Wy wh 
with rising or non-rising stems, from 2 to 30 
inches in diameter. 
Distributors in Principal Cities, or send for 
Catalog Folder PE-2 and name of nearest 
distributor 

















BABBITT STEAM SPECIALTY CO. 
1] Babbitt Square 
NEW BEDFORD, MASSACHUSETTS 





Continuous records of the oxygen dissolved in boiler feed 
water and of the hydrogen entrained in steam, point to 
the corrective measures necessary to prevent otherwise 
unsuspected and costly corrosion. The Cambridge Ana 
lyzers measure and record dissolved oxygen directly 
The hydrogen in the steam is the measure of the oxygen 
set free by dissociation. Cambridge Instruments are 
available for recording O: and H:, either separately or 
simultaneously. Send for Bulletin 148-BP. 


CAMBRIDGE INSTRUMENT CO., INC. 
3767 GRAND CENTRAL TERMINAL, NEW YORK 17 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 








ENGINEERING MANPOWER 
NATION’S NO. 1 PROBLEM, 
SAYS COMPTON 

(Continued from page 75) 


derground cable. The Common- 
wealth Edison Co. (Chicago), he 
said, had increased its capacity by 
28 per cent, with normal 75-80 F 
operation. Transformer ratings, too, 
he said, had been increased as high 
as 185 per cent. Adding up the in- 
fluence of all the cable people had 
done, he felt that they had been able 
to counteract the greatly increased 
cost of labor and materials. 


Undersea Cable Technique 


With respect to developments in 
cable technique, one of the most in- 
teresting had nothing to do with 
power transmission. It concerned 
the new undersea telephone cable 
between Key West, Florida, and 
Havana, Cuba. This is the first deep- 
sea cable equipped with self-con- 
tained amplifiers. This 115-mile 
cable is of the coaxial type and its 
built-in vacuum tube amplifiers are 
spaced about 40 miles apart. They 
rest on the ocean floor as much as a 
mile below sea level. Actually two 
such cables were laid, one to carry 
the northbound transmission and the 
other for the reverse direction. To- 
gether, they provide 24-high quality 
talking paths. The cable's unique 
feature—building the amplifiers into 
the cable itself inside a specially 
constructed cylinder—resulted from 
a long range project at Bell Labora- 
tories. The development called for 
the application of many new tech- 
niques, most of them requiring an 
unusually high degree of precision. 
These included fabrication of vacuum 
tubes capable of functioning, unat- 
tended, for perhaps as long as 20 
years and their incorporation into a 
cable of sufficient flexibility for deep 
water laying, yet rugged enough to 
withstand the tremendous pressures 
encountered over a mile down on 
the ocean floor. Not the least diffi- 
cult was the laying of the cable 
itself. The cable ship “Lord Kelvin” 
was modified in several ways to lay 
out the heavy cable smoothly with- 
out subjecting it and the delicate 
amplifiers to unusual stresses. The 
amplifiers are about 30 ft long. At 
the points where they are loeated, 
the cable bulges from its ordinary 
diameter of about an inch to approx- 
imately three inches for a distance 
of about 25 feet 


Economics and Calculating Machines 


The electric calculating machines 
continue to hold their own in point 
of interest at the AIEE conventions. 
Of particular interest at this meet- 
ing was a paper by three North- 
western University engineers, R. H. 
Strotz, J. F. Calvert and N. F. More- 
house, on the application of the 
analog computer to the solution of 
economic problems. Over the past 
15 years, the word model has become 
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as prominent in the writings of 
economists as the word circuit in 
the works of electrical engineers. 
Both models and circuits may be 
described by mathematical relation- 
ships. Some of the analogies made 
by the authors of the paper were the 
interpretation of price as potential 
difference; diodes to prevent reverse 
current flow to represent the eco- 
nomic thought that consumers would 
sell goods back to the company, a 
loop beneath a condenser to repre- 
sent the long run policy of main- 
taining inventories at a fixed level. 

A novel automatic electronic ma- 
chine developed by the National 
Bureau of Standards was described 
in a paper by H. M. Joseph of the 
Bureau of Standards. This is a ma- 
chine for counting old paper money 
at the U. S. Treasury. Removing 
worn-out bank notes from circula- 
tion before substituting new ones 
involves the redemption of some 8 
tons of currency every day. The 
bulk of this—about 5 million dol- 
lars worth—consists of one dollar 
bills. While new paper money has 
been machine counted for many 
years, the mechanical handling of 
worn-out notes has been a difficult 
problem. Now, the Bureau has de- 
veloped a machine which accom- 
plishes this. Money is returned to 
the Treasury in stacks of 100 notes, 
cut in half lengthwise. These are fed 
into the counter. When the latter is 
turned on, a metal finger pulls a 
packet of 100 half notes into the ma- 
chine. The stapled end is grasped 
by metal jaws and the packet is 
wrapped tightly around a spindle, 
spreading the outer edges of the 
notes against a curved metal plate. 
The spindle then rotates the ends of 
the notes while a jet of air sepa- 
rates the notes from the packet. The 
counting is achieved by using an 
electronic sensing device, consisting 
of a beam of light and a photoelec- 
tric system. The counter counts 
30,000 bills per hour. 

Difficulties in the development of 
very high voltage transmission sys- 
tems were disclosed at a session on 
Transmission where the _ experi- 
mental 500,000 v line at Tidd Power 
Station was discussed. Rain, sleet, 
and fog are proving the most for- 
midable enemies to engineers striv- 
ing to raise transmission voltages to 
500,000 v. Power leakage caused by 
this “wet blanket” may be as high 
as 80 times the loss during fair 
weather. 

These are but a few of the many 
interesting developments considered 
at this AIEE winter meeting. In 
subsequent issues, some of the more 
important papers of interest to power 
engineers will be abstracted in 
detail. 

During the course of the meeting, 
Fred O. McMillan of Oregon State 
College was nominated for President 
of the Institute to succeed Titus Le- 
Clair at the end of his administrative 
year in July of this year. 
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CLASSIFIED ADVERTISING 
HELP WANTED 








MECHANICAL 
ENGINEERS 


Qualified to prepare engineering studies, 
detailed mechanical designs, specifications 
and i for industrial and public 
utility steam power plants. 





p with ex- 
perience; location in Boston. In reply 
please state educational qualifications, 
work experience, and salary desired. 
Present employers will not be contacted 
before personal interview. 
Stone & Webster 
ENGINEERING CORPORATION 
49 FEDERAL STREET, BOSTON 7, MASS. 























POSITION VACANT 


SUPERINTENDENT-CHIEF ENGINEER 
2000 KW municipal power and light plant 
(steam and diesel) in Midwest Must have 
at least 10 years experience in plant and 
distribution system operation. Excellent 
Ho ane Salary to de- 

upon qualifications. Give full 


quallfeations in ay a Box 1653, 
wer Engineering, 110 
Chicago 3, Illinois 


SALESMEN AND AGENCIES 


. Dearborn St., 





FOR MEN LOOKING 
FOR A SALES FUTURE 


Opportunities open for sales repre- 
sentatives with a large national 
manufacturer of power plant feed- 
water treatment and allied chemical 


accredited college or university re- 
quired. Under a of age, three 
years’ experience in sales, engineer- 
ing, production or related fields 
Write fully, giving business history 
and salary requirements. All replies 
confidential. 


BOX 1649 
Power Engineering 


110 S. Dearborn St., Chicago 3, Ill. 











EQUIPMENT FOR SALE 





FOR £*LE: 2-HRT boilers used, 100 
poeees Ower each, size 16 ft long, 
66 drainer, 54-4 inch flues. 
will ‘be available after April 15. 
Wausau Brewing 
Company 
Wausau, Wisconsin 














Use Classified 
Advertising To 
Help Meet Your 

































































Chapman engineers designed 
this valve with your maintenance problem in 
mind. They've made it tough, so it will stand up 
under severest service — but easy to maintain. 

That’s why you can repack this List 960 under 
full pressure. Seat rings replaced quickly, easily 
— when necessary. 

The reason, too, why seat rings are hardened 
stainless steel and wedge faces are hardened to 
800 Brinell by the exclusive Malcomizing 
process. 

And why the stem and wedge gate connection 
has been made 50% stronger than ever before. 

Try it! Make your own maintenance checks. 
You'll find the Chapman List 960 means lower 
maintenance costs. 

Available in sizes from \%" to 2”. 
Either metal to metal or gasketed joint, 
as required. Rising stem with yoke (as 
illustrated) or rising stem inside screw 
type. For pressure range 2000 lbs. at 100 
deg. F., 380 Ibs. at 1000 deg. F. Specify 
List 990 for higher pressures. 


The Chapman Valve 
Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 














ONE LOOK IS WORTH 1,000 GUESSES... 








_ Sa 


nay 





cna 








ena ee See 





See for Yourself How the 


PERMUTIT DEAERATOR 
Removes All Oxygen and CO, 


This transparent model of Permutit’s Deaerating 
Heater is a perfect picture of the operating ease 
and efficiency of the real unit it represents. Here 
are a few of the reasons why many engineers call 
it the best equipment for deaerating boiler-feed 
make-up water: 

The Permutit Deaerator recovers waste heat 
economically, prevents corrosion of feed lines, 
stage heaters, economizers, and boilers, and is 
itself corrosion-free. It operates noiselessly and is 
adaptable to varying steam pressures. Above all, 
its simplicity of design insures a minimum of ex- 
pense and attention for maintenance. 

Write for full details to The Permutit Com- 
pany, Dept. PE-3, 330 West 42nd Street, New 
York 18, N.Y., or to the Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance St., Montreal. 

ee 
ee 
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1. FIRST STAGE. Cold water, entering here, is 
heated almost to steam temperature by spraying 
it through steam. This removes 95% of the oxy- 
gen. The water then travels downward through 
the pipe toward the second stage. 


2. SECOND STAGE. Here the partially deaerated 
water is intimately mixed with steam entering 
through the scrubber. Violent boiling and vigor- 
ous scrubbing is assured for both light and heavy 
loads, and deaeration is completed. 





3. The steam from the scrubber travels upward 
and enters the first stage of the heater, where it 
partially deaerates incoming water. The remain- 
ing steam is then vented to the atmosphere. 






4. Here the completely deaerated water settles 
and may be drawn off. Ample water storage space 
is provided below the water control level. 





ee /\\ for Over37 Years 


peRMUtIT 


